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APPENDIX B

DYNAMIC OUTPUT

The dynamic program was used to generate data for eight

model configurations at four heading angles and four wave heights.

The model parameters are identical to those used for the static

program and listed in Table A-1. There are twelve configurations

In Table A-i. With regard to dynamic boom response, however,

four of these models have identical pairs. For example, con-

figurations "V" and "VI" are identical except for the position

of the shear center which is assumed to have no bearing on the

boom's dynamic behavior. Thus, these two models are treated as

one in the dynamic program.

Table B-I presents the parameters that were used as input

to the dynamic program with each set of model parameters.

TABLE B-I. PARAMETERS USED IN DYNAMIC PROGRAM

Significant
Configuration Wave Height Heading Angle, Tension,

* T, lb.
H ft. e , degrees l

3.94, 5.0, 5, 30, 60 and 90 -30,000
1II 7.9 and 10.0

1l1 7.9, 10.0,
IV 15.8 and 20.0 -75,000

V and Vi 3.94, 5.0, 0., 2000. and
VII and VIII 7.9 and 10.0 4000.

IX and X 7.9, 10.0
Xl an-1 XI! 15.8 and 20.0

"*.oe: Heading is the angle between the axis of an infinitely
long, straight boom and the direction of wave propagation.
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A 5-degree heading angle was used instead of zero degrees because

horizontal motions are zero at zero heading. The vertical motions

at the 5-degree heading are nearly the same as for zero degrees.

The values for tension are based on the results of the static

program (Appendix A). Configurations V through XII have a range

of tensions so that interpolation may be used to find the motions

of a boom at any intermediate value of tension. The tension

(compression) for each configuration I through IV Is, nominally,

a constant so that no interpolation is needed for these con-

figurations.

The boom dynamic response data is contained in the tables

that follow. The tables are in a specific order which is indi-

cated in the following, partial list of tables:

1

I
I

I
I
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Parameters

Ccnfiguration H* T Page
degrees

I 3.94 5 -30,000 B-i
I 3.94 30 -30,000 B-2
I 3.94 6o -30,000 B-3
I 3.94 90 -30,000 B-4
I 5.00 5 -30,000 B-5

1 5.00 90 -30,000 B-8

iV 20.00 90 -75,000 B-64
V and VI 3.94 5 0 B-65
V and VI 3.94 5 2,000 B-66
V and VI 3.94 5 4,000 B-67
V and V! 3.94 30 0 B-68

V7 and VT 3.94 90 4,000 B-76
V and VI 5.C 5 0 B-77

V and VI 10.00 90 11,000 B-i12
VII and VIII 3.94 5 0 P-113

Xi and XII 20.00 90 4,000 B-2,

S-- ---
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CL.'IF I RAT I N I

-'t A V'I r ,  = ).C(. LEG.

.- AVE l. I l 3,94 FiT.

TtN~lt V. = -OW(0.00 L.

VtATICAL PLA\=--

,LS'';lA.T F~ tLF'JCILS 4T ,.0 0.00 0.00 cl.00

( I. T-h t A qGF 0 . I TC 2. 64 RA UIAjS)

-*-------------------------------------------- ---------- -----------

U AN. T ITY .S * AVG. * 3U * TX
------------- *------ ---------- * ---------- *----------- ---- *------ ---------- *

I'ISPLA(?..F;,.T* 0.-t4E D0 0.870E 00 0.139t. 01 0.177k o 0.334t 01
rt J%"'"I..,. G f- N. 0. 4L 05 (.5. 35E 05 0.855E (0t I.I(OP:. 06 '.205t 06
S' 0.3hblb (4 0.342i: 04 0.5471: 04 -.696t= 04 0l.131L 05
IM 'I0': * 0.771E 00 0.683E 00 0.109i 01 0.1381 O1 0.262L 01
SLCP * ().414.[-01 0.366E-01 0.5F6E-01 0.746E-01 0.14CE 0r
CURVAUt;r * 0.212b-1'2 0.181E-02 0.300E-02 0.3PIE-02 n.721E-02

----------------- ---------- ----- *------ --------------------- ---------- *

* L ? I/I -TtL PL Ne- -

RESlNT FiE LFNCI tS A T 0.10 1.39 0.,0 0.(,0
(IN Trt !-.,GE 0.IU T10 2. .4 RA)1ANS)

------------------------------ --- *------- -------------------- ----- *----- ----------
r 'LANT I TY . * A'3. * 3R - * f- T- * "AX. *

--------------------- *--------------*---------- ---------- ---------- ---------- ----------- *

DISPLACtr !1T* 0.27tt 00 0.243E 00 G. SF9 C O0 0.495c (C. 0.9 5L 00
LENl[' ,, t-r. 0.267 0b C.23tiE 05 0.37Ft 05 0.4Pl'1 05 0.909E 05

SFEAR * ).ltG[ 04 C.142t 04 0.e27L 04 0.2P9t- 04 0.546E 04

SL( P[ 0 0.I S b-01 C.14GE-01 G .224-01 0.285 -0 1 O.'40-nl
CURVA t;Nlt 0,.93-E(3 C. dE-0 U. 11E-C2 C.lHf -(:2 0. 19LE-02

------------------------------------ ---------- ---------- ---------- ---------- *

*1
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CONFIGURATION I

HEADING = 29,99 DEC.

WAVE HEIGHT = 3.94 FT.

TENSI{iN = -30000.00 LB.

VERTICAL PLANL--

RLSONANT FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN Th'E RANGE 0.10 TO 3.04 RADIANS)

----------------------------------------- -*-------------- --------- ---------------------
OUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *

,-- -- - - - - ---------------- ---- , . . ..---------- --- --- -- ,----------
GISPLACENIENT* 0.107E 01 0.953E 00 0.152E 01 O.1q3E 01 0.366E 01
BENIwING MO;f.* 09597E 05 O.528E 05 0.844F 05 0.107E 06 0.203E 06
SHEAR * 0.375E 04 0.312E 04 0.i3lE 04 0.676E 04 0.127E 05
IMMERSIOti 0.694E 00 0.614E 00 0.g2E 00 0.125E 01 0.23bE 01
SLCPE * 0.425E-01 0.376E-01 0,601E-01 0.765E-01 0.144E 00
CuRVATLRE * 0.209E-02 0.185E-02 0,296E-02 0.377E-02 0.712E-02

--------------------- *----------------------- --------------------- ---- *------ ---------- *

HCRIZ.'TAL PLANE--

RtSnNtNT FREOUFNCIES AT 0.10 1.54 0.00 0.00
(IN ThE 4ANGE O.10 TC 3.04 RADIANS)

--------------------- *----------------------- --------------------- ---- *------ ---------- *
QUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *

,- ------ .---------- . ,----------- ---------- ---------
CISPLACEMENT* 0.257E 01 0.227E 01 0.363E 0l 0.462E 01 0.e74E 01
E IINCG MON'.* 0.264E 06 0.233E 06 0.373E 0b 0.475E 06 0.898E 06

SHEAR * 0.bOE 05 0.142E 05 0.226E 05 0.288E 05 0.545E 05
SLCPE * 0.153E 00 0.135E 00 0.217E 00 0.276E 00 0.522E 00
CUNVATPRE * 0.927t-02 0.820E-02 0.131E-01 0.1b6E-01 0.315E-01

----------------- ---------- -------- ------------ ---- .----------
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CONF IGLURA [ON i

59.99 DEG.

,AVE FEICA-I = 3.94 FT.

TtNSI(:N = -30000.0O LU.

VtRTICAL PLANt--

ESlNANT FREWUENCIES AT 0.00 0.00 0.00 0.00
(IN TI-E kANGE 0.10 TU 3.74 RADIANS)

----------- *--------------------- --- *------- -------------------- ----- *----- ----------- *

QUANTITY * RMS * AVG. * 3RD * 10TH * VAX. *
---------------------- *----------------------- --------------------- ---- *------ ---------- *

f)ISPL'lCEMENT* 0.128E 01 C.113E 01 0.181E 01 0.231E 01 0.417E 01
R ENCING MOM.* 0.489E 05 0.432E 05 0.691E 05 0.880E 05 0.166E 06
SHEAR * 0.308E 04 0.273E 04 0.436E 04 0.555E 04 0.104E 05
IFRSICN * 0.4'%4E 00 0.384E 00 0.614E 00 0.782L 00 0.147L 01
SLOPE * 0.394E-01 0.340E-01 0.543L-01 0.692E-01 0.130E 00
CURVATURt * 0 171E-02 0.151E-02 0.242E-02 0.308E-02 0.583E-02

---------------- *------------,*-----------*------------- *------------------------*

HIR IZINTAL PLANE--

RiSCNANT FREUUFNCIF% AT 0.10 2.14 0.00 0.00
(IN T-F RANGE 0.10 TfB 3.74 RADIANS)

------------ *-----------.---------*----- ---------------------- ---- *------ ---------- *

.LANTITY RMS * AVG. * 3RD * 10TH * MAX. 
...........-------------- -* .. ---------- ---------- ----*- ----------

I)ISPLACE FF4Tv 0.131E 01 0.116E 01 0.185E 01 0.236E 01 0.446E 01
F END IG rCi'P.* 0.126 E )6 0.111E 06 0.178E 06 0.227E 06 0.429E 06
SF-EAR * 0.893E 04 0.790E 04 0.126E 05 0.160E 05 0.303t 05
SLOPE * 0.672E-01 0.595E-01 0.951E-01 0.121E 00 0.228E 00
CjRVAIURE * 0.442E-C2 0.391E-02 0.t,26E-02 0.796E-02 0.150E-01
----------- *----------- ---------------- *----- ---------- -*------ ----------------------

.. .... .... , ...... . , .... ... , ... ... . ., ... ... .., ... ... ..

-4,
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CONFIGURATION I

HEADING : 90.00 DEG.

YWAVE HEIGHT = 3.94 FT.

TrNSICIN = -30000.00 LE.

VLRTICAL PLANE--

RESONANT FREOUENCIES AT 1.94 0.00 0.00 0.00

(IN THE RANGE 0.10 TO 6.64 RADIANS)

-------------------------------------------- --------------------- ---- *------ ---------- *

CUANTITY * RMS * AVG. 3 3RD * OTH * MAX. *
S*--------------------- --- *------- -------------------- ---- *------ ---------- *

* ISPLACEPFNT* 0.130E Ol 0.115E 01 0.183 ul 0.234E 01 0.442E 01
C3ENFING MM.* 0.613E-02 0.543E-02 0,G(7E-02 0.L1OE-O1 0.208E-01
SHEAR * 0.335E-06 0.297E-06 0.475E-06 0.604E-06 0.114E-05
IMMERSION * 0.319E 00 0.283E 00 0.452E 00 0.575E 00 0.1OSE 01
SLflPb * 0.105E-04 0.935E-05 0.149E-04 0.190E-04 0.359E-04
CURVATURE * 0.215E-09 O.190E-09 0.304E-09 0.387E-09 0.732E-09

.......------------- * . . - ---------- . .---------- ---- ..----------

HORIZONTAL PLANE--

RESONANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN TI-F RANGE 0.10 TO 6.64 RADIANS)

------------ *--------------------- --- *------- -------------------- ----- *----- ---------- *

wuANTITY * RMS * AVG. 3 3RD * IOTH * MAX. *
----------------- *---------*---------*-------- --------------------- ---- *------ ---------- *

;ISPLACEMENT* 0.1bE 01 0104C 01 0.167E 01 0.212E 01 0.402E 01
BENtING MOM.* 0.687E-02 0.608E-02 0°971E-02 0.123E-01 0.233E-01
SHEAR * 0.397E-06 0.351E-06 0.562E-06 O.715E-06 0.135E-05
SLOPE * 0.102E-04 0.909E-05 0.145E-04 0.184E-04 0.349E-04

CURVATURE * 0.241E-09 0.213E-09 0.340E-09 0.433E-09 0.819E-09
--------------- *.....--- ---------- * ----------- -------- ----------
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CONFIGURATION I

HFADIG 5.00 DEG.

*,NAVF hEIGHT = 5.C0 IT.

TLNSIJOF -30000.00 LE.

VERTICAL PLANL--

RtSONA IT FRE".IUENCIES AT 0.00 0.00 0.00 0.0o
(IN THE -A"GE 0.10 TO 2.74 RADIANS)

--------------------- - - ----- ---------- ----------- ----------.
QLANTITY * RPS * AVG. * 3RD * 1CTH * PAX. *

------------- , ------- ,---------- ---------- ------- ----------
DISPLACEMENT* 0.142 l 0.12bE 01 0.201E 01 0.256E 01 0.4H5E 01
BEN0EING 0.L,-,.* O.711L 05 0.629E 05 0.100E 06 0.128E O 0.241E 06
SHEAR * 0.427E 04 C.378E 04 0.604E 04 0.769E 04 0.145E 05
IMMERSION *.f*05E 00 0.712E 00 0.113E 01 0.144E 01 0.273E 01
SLnPt- * 0.531E-01 0.470E-01 0.751E-01 0.956E-01 0.180E 00
CURVATLRE * 0.249E-02 0.220E-02 0.352E-02 0.449E-02 0.84SE-02
------------- ---------- * ---------- * ----------- ---------- ----------

HORIZONTAL PLANE--

RESONANT FREQUENCIES AT 0.10 1.39 0.00 O.00
(IN Tt.E RANGE 0.10 TO 2.74 RADIANS)

*------------------------*-------- --------------------- ---- *------ ---------- *
i, UANTITY * RMS * AVG. * 3RD * 1OTH * :-AX. *

------ --------- *------------ -*---------- --- -------------------------------

t;ISPL."CEFir:NT* ().316E 00 0.280L O0 0,448L 00 0,570E 00 0.107E 01
NrIM, P O.* 0.299E 05 0.265E 05 0.423E 05 0.539E 05 C.101 06

SHEAR * 0.179E 04 0.158E 04 0.253E 04 0.322E 04 0.1-09E 04
SLHPt: * 0.179E-01 O.158E-01 0.253E-01 0.322E-01 0.60eE-01
CURVATURL * O.105&-02 O.929E-03 0.14PE-02 0.189E-02 (.357E-02

-------------.------------- .------------- ---------- -----------
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CUNFIGURATION I

HLADING = 29.99 DEG*

WAVE HEIGHT 2 5.00 FT,

TENSION = -30000.00 Lb.

VERTICAL PLANE--

RESnNANT FREQUENCIES AT 0.00 0.00 0.00 0.00

(IN THE RANGE 0.10 TO 2.94 RADIANS)

--------------------- *----------------------- --------------------- ---- *------ ---------- *

QUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
------------------------------------------------ --------------------- ---- *------ ----------*

DISPLACEMENT* 0.151E 01 0.134E 01 0.214E 01 0.272E 01 0.515E 01
BENDING MrN..* 0.681E 05 0.603E 05 0,963E 05 0.122E 06 0.231E 06

SHEAR * 0.40bE 04 0.359E 04 0,574E 04 0.730E 04 0.138E 05
IMMERSION * 0.718E 00 0.635E 00 0.1OIE 01 0.129E 01 0.244E 01

SLOPE * 0.526E-01 0.466E-01 0.744E-01 0.94BE-01 0.179E 00
CURVATURE * 0.239E-02 0.211E-02 0.33SE-02 0.430E-02 0.813E-02

-------------.------------- * - - --- . ,---------- ---------- ------------

HORIZONTAL PLANE--

RESONANT FREQUENCIES AT 0.10 1.54 0.00 0.00
(IN ThE RANGE 0.10 TO 2.94 RADIANS)

-------------------------------------- *----------- ----------- -------------- *------- -----------

UUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
-------------------------*------------*--------------*--------------*----------*--------------*

CISPLACENENT* 0.282E 01 0.249E 01 0.399E 01 0.50SE 01 0.959E 01
BENDING MCN.* 0.28B6E 06 0-253E 06 0.405E 06 0.516E 06 0.975E 06
SHEAR * 0.173E 05 0.153E 05 0.245E 05 0.313E 05 0.591E 05
SLOP[ * 0.167E 00 0.147E 00 0.236E 00 0.300E 00 0.568E 00
CURVATURE * 0.IOOb-0 0.890E-02 0.142E-01 0.181E-01 0.342E-01
------------------------- --------- -- ..---------- --- ------------- ,

- -~-- -
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CUNF IGURATION I

I -A FI = 59.99 DEG.

NAVE HEIGHT 5.00 FT.

TL:-N',IC = -IC000.C0 LF.

VERTICAL PLANL--

K<LSONA'T FREOUENCIES AT 0.00 0.00 0.00 0.00
(IN ThE RANGE 0.1C TO 3.64 RADIANS)

----------------------------------------- --------------------- ---- *------ ---------- *

* UANTITY * RMS * AVG. * 3RD * 10TH * PAX. *
------------------------------------------- --------------------- ---- *------ ---------- 4

iISPLACEVEJT* 0.169E 01 C.150E 01 0.239: 01 0.305: 01 0.576E 01
BENING 0".G,.* 0.515E 05 0.456E 05 0.729E 05 0.928E 05 0.175E 06
SHEAR * 0.316E 04 0.279E 04 0.447L 04 0.569E 04 0.107E 05
IYMERSICN * 0.444E 00 0.393E 00 0.628E 00 0.799E 00 0.151E 01
SLOPE * 0.436L-01 0.3PbE-O1 0.617E-01 0.786E-01 0.148E 00

CURVATURE * O.lI1E-02 6.160E-02 0.255E-02 0.325E-02 0.615E-02
--------------- *-------------*-------------*------------- *----------- ---------- *

H)R !ZU)NTAL PLANE--

RESONA 'T FREuFNCIES AT 0.10 2.14 0.00 0.00
(IN TI-F RANGE 0.10 TlJ 3.64 RADIANS)

....... --- -- ,_,---------------- ---....---------- -----------------
QUANTITY * RMS * AVG. * 3RD * 0Th * PAX. *

-------------- ---------- ------ - -------- --------- ----------

l)ISPLACEWE;,T* 0.156E 01 0.138E 01 0.221E 01 0.282E 01 0.533E (l
PRENIING 0.1]I.* 0.)9E 06 0.1141 06 0.182L 06 0.232L 06 0.4391 06
SHEAR * 0.9.. 04 0.606E 04 0.12bE 05 0.1641 05 0.309E 05
SLCPL * 0.l 0.621E-01 0.992E-01 0.126E 00 0.?38E 00
CURVATUR * 0.453E-02 0.401E-02 0.640E-02 0.815E-02 0.154E-01

--------- *-------------------------------- ------- *--- ---------- ---------- ---------- *
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CONFIGURATION I

HEADING 90.00 OtG.

WAVE HEIGHT = 5.00 FT.

TtNSI(jN = -30000.00 Lb.

VERTICAL PLANL--

RESONANT FREQUENCIES AT 1.94 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 6.24 RADIANS)

---------------------------- -*-------------- --------- ----------------------

QUjANTITY * RMS * AVG.* 3RD * 10TH * MAX. *
----------------------------------------------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.169E 01 0.150E 01 0,240E 01 0.305E 01 0.577E 01
BENDING MOM.* 0.618E-02 0.547E-02 0.874E-02 0.I111E-01 0.210E-01
SHEAR *0.319E-06 0.282E-06 0,4516-06 0.574E-06 0.10?E-05
IMMERSION *0.3311E 00 0.292E -.0 0.46EE 00 0.595E 00 0.112E 01
SLOPE *0.116E-04 0.102E-j4 0.164E-04 0.209E-04 0.394E-04
CURVATURkE *0.216E-09 0-191E-09 0#306E-09 0,390E-09 0,737E-09

------------- *---------*------------ -*-------------- --------- ----------------------

HORIZUINTAL PLANE--

RESONANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 Tn 6.24 RADIANS)

-------------------------------------------- --------------------- ---- *------ ---------- *

QUANTITY * RMS * AVG. * 34~0 * 1TH * MAX.
S--------------------------*-------- --------------------- ---- *------ ---------- *

CISPLACEMEtvT* 0.154E 01 0.137E 01 0.219L 01 0.?7SE 01 0.526E 01
BENDING MOM.* 0.690E-02 0.611E-02 0.976E-02 0.124E-01 0.234E-01
SHEAR * 0.384E-06 0.339E-06 0.543E-06 0.691E-06 09130E-05
SLOPE * 0.111E-04 0.988E-05 0.157E-04 0.201E-04 0.379E-04
CURVATURE * 0.242E-09 0.214E-09 0.342E-09 0.436E-09 0.823E-09

----------- *--------------*---------- ------------- -------------- ---- *------ ---------- *
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C[F I cYURAT ION I

HL4A1uING 5.00 LEG.

-.AVE FEIGhT = 7.90 FT.

ILNSI(,ji -30000.00 Lb.

VtPTICAL PLANt--

R[SnNANT FREQLENCIES AT 0.00 0.00 0.00 0.00
(IN TI-E R,',GC 0.10 TO 2.64 r<ADIANS)

- -------- *----------------------- --------------------- ---- *------ ---------- *

OU,,NTITY * RMS * AVG. * 3RL * 10TH * MAX. *
--------------------------------- --------------------- ---- *------ ---------- *

FISPLACEMEI* 0.259L 01 0.229E 01 0.366E 01 0.466E 01 0.881E 01
iENI 'INC, NOM.* 0.2671 05 0.768E 05 0.122L 06 0.156E 06 0.295E 0f
SHEAR * 0.479E 04 0.424E 04 0.677E 04 O.P62E 04 0.162E 05
IMMERSInOi * 0.P43L 00 0.746E 00 O.119E 01 0.151E 01 n.2P6L 01
SLOPE * 0.75GE-0 0.664E-Oi 0.106E 00 0.135E 00 0.255L 00
CURVATURE * 0.304E-02 0.269E-02 0.430E-02 0.548E-02 0.103E-01

-*-------------- ------------- *-------------- *------------ ---- *------ ---------- *

HORIZOJTAL PLANE--

RESONANT F4LubENCIES AT 0.10 1.39 0.00 0.00
(IN THE RANGE 0.10 TO 2.64 RAOIANS)

-------------- --------- ---...... , ---------- -------- ----------
OjUAWTITY * RMS * AVG. * 3RD * IOTH * .AX. *

----------- - .---------- ------- ,-- .---------- - ------- ----------
GISPLACEWENT* 0.3P7E 00 0.342E 00 0.547E CO 0.697E 00 0.1311 01
6EN[ING IVf)i.* 0.51 05 0.296E 05 0.474E 05 C.603L 05 0.114E 06
SHEAk * 0.199E 04 O.L76E 04 0.2A2L 04 0.359E 04 0.678E 04
SLOPE * 0.203E- 1 0.179E-01 0.287E-01 0.366E-01 n.691E-01
CURVATURE * 0.117E-02 0.104E-02 0.166E-02 0.211E-C2 0.400E-02

-.-.. -.-------------- * ----- - ---------- --- ---------- - -------- ----------



HYDRONAUTICSINC.

B - 10

CONFIGURATION I

HEADING = 29.99 DEG.

HAVE HEIGHT = 7.90 FT.

TENSION = -30000.00 Lb.

VERTICAL PLANE--

RESONANT FREQUENCIES AT 0.00 0.00 0.00 0.00

(IN THE -ANGE 0.10 TO 2.74 RADIANS)

-...... -.------------- ---- ---------- ----------- ---------- *

QUANTITY * RMS * AVG* * 3RD * 10TH * MAX* *
- -------------------------------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.265E 01 0.235E 0 0.375E 01 0.478E 01 0.903E 01
RENI)ING MOM.* 0.799E 05 0.707E 05 0.113E 06 0,143E 06 0.271E 06
SHEAR * 0.441E 04 0.391E 04 0.624E 04 0.795E 04 0.150E 05
IMMERSION * 0.738E 00 0.653E 00 0.104E 01 0.132E 01 0.251E 01

SLOPE * Oo712E-O1 0.630E-01 0.OOE 00 0.128E 00 0.242E 00
CURVATURE * 0.280E-02 0.248E-02 0.396E-02 0.505E-02 0.954E-02

-*--------------*---------- ------------- -------------- ---- *------ ---------- *

HORIZONTAL PLANE--

RESONANT FREQUENCIES AT 0.10 1.54 0.00 0.00

(IN THE RANGE 0.10 TO 2.74 RADIANS)

------------- -- *------------ -- *---------- --- ------------------------------ *

QUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
--- ---- --------------------- -*---------- --- -------------------------------

EISPLACEMENT* 0.319E 01 0.282E 01 0.451E 01 0,574E 01 0.108E 0?

FENDING MnM.* 0.310E 06 0.275E 06 0.439E 06 0.559E 06 O.105E 07
SHEAR * O.188E 05 O.166E 05 0.266E 05 0.338E 05 0.640E 05

SLOPE * 0.IR1E 00 0.161E 00 0.257E 00 0.327E 00 0.618E 00
CURVATURE * 0.109E-01 0.9bbE-02 0.154E-01 0.196E-01 0.370E-01

-*--------------*---------- ------------- -------------- ---- *------ ---------- *



PYCRrNALJTICS, INC.

0 - II

CnIFIGURATION I

HA'ING = 59.99 DEG.

wAVE HEIGHT 7.90 FT.

TENSIOn, -30000.00 LB.

VtRTICAL PLANE--

ESfANjT FRLCLiFNCIES AT 0.00 0.00 0.00 0.00
(IN THE R .JGE 0.10 TO 3.44 RADIANS)

--------------- *-------------------------------- ------- *--- ---------- ---------- ---------- *

wUANTITY RV.S * AVG. * 3RL l(1TH * tAX.
---------------------------- *----------------------- --------------------- ---- *------ ---------- *

U-ISPLACEMF'\T* 0.277E 01 0.245L 01 0.392E 0l 0.499L 01 0.943E 01
E CNFIC, wr*.* 0.54.9E 05 0.486E 05 0.776k 05 0.988E 05 0.186E 06

SHEAR * 0.323E 04 0.2F,6E 04 0.457E 04 0.582E 04 O.110E 05
IM:'ERS1, * 0.454E 00 0.402E 00 0.643E O O.IPE 00 0.154t 01
SLOPE 0.5?hE-Ol 0.467E-01 0.747E-01 0.951E-01 0.179t 00
CLRVATURE * O.192E-02 C.170E-02 U.272E-02 0.346E-02 0.655E-02

..------- * ----------- * ------ ---- * ----------- *---------- ----------

I-CR IZCNTAL PLANE--

RESO.NANT FRECUFNJCIES AT 0.10 2.14 0.00 0.00
(Ir , THE A4 GE 0.10 TO 3.44 RADIANS)

------------------------- *--------- ------- *--- --------------------- ---- *------ ---------- *

UANT TY * RMS * AVG. * 3RD * 10TH M MAX. *

---------------------------- *---------------*-------- --------------------- ---- *------ ---------- *

QISPLACEMC;jT* 0.232E 01 0.205E 01 0.32PE 01 0.41E 01 (.791t 01
BENIING .' 0.132E 06 0.117E 06 0.187E 06 0.238E 0b 0.449L 06
SHEAR * 0.928E 04 0.821E 04 0.131E 05 0.167t 05 0.315E 05
SL(PE * 0.74bt-0l 0.b62E-01 0.105E 00 O.134E 00 0.?54E 00
CU4VATIA;E * 0.464E-02 0.410E-02 0.656E-02 O. P5E-02 0.157E-01
-------------- ----------- * ---------- * ---------- ---------- ----------



HY0RI;NAUT ICS, INC.

13 12

CONFIGURATION I

HEADING 90.00 DEG.

YAVE HEIGHT = 7.90 FT.

TENSIUN = -30000.00 LB.

VERTICAL PLANE--

RESONANT FRE(QENCIES AT 1.94 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 5.74 RADIANS)

- -------- *---------- --------------------- ---------- ------ *---- ---------- *

QUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
-*-----------*-------------- ------------- ----------- ---------- *

ISPLACEMENT* 0.275E 01 0.244E 01 0.390E 01 0.496E 01 0.938E 01
BENDING M, M.* 0.622E-02 0.550E-02 0.879E-02 0.111E-01 0.211E-01
SHEAR * 0.297E-06 0.2b3E-Ob 0.4iOE-06 0.535E-06 0.101E-05
IMMERSION * 0,345E 00 O.3OE 00 0.487E 00 0.621E 00 0.1l7E 01
SLOPE * 0.134E-04 0.119E-04 0.190E-04 0.242E-04 0.45BE-04
CURVATUr<E * 0.218E-09 O.193E-09 0.308E-09 0.392E-09 0.742E-Oq

-*--------------*---------- ---------------------------- ----- *----- ---------- *

HORIZONTAL PLANE--

RESONANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 5.74 RADIANS)

- --------------------- --- *------- -------------------- ----- *----- ---------- *

uuANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
- --------- *----------------------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.25bE 01 0.22bE 01 0.362E 01 0.461E 01 0.870E 01
BENDING MOM.* 0.69OE-02 0.611E-02 0.976E-02 0.124E-01 0.234E-01
SHEAR * 0.35fE-06 0.317E-06 0.507E-06 0.646E-06 0.122E-05
SLOPE * 0.128t-04 0.113E-04 0.181E-04 O.230E-04 0.436E-04
CURVATURE * 0.242E-09 0*214E-09 0.342E-09 0.436E-09 0.824E-09

- -.------------- *------------------- ----------------------------



YI)R'NAUT ICS, INC.

B- 13

CmfiF IGURAT ION I

* =ADI'j =5.00 UEG.

vaVE H F:I-I-T 10.00 FT.

TEN SIN -30000.00 LE.

VLRTIC4L. PLA{i.t--

t LSO\ANT F4EUINCIES AT 0.00 0.00 0.00 0.00
(IN ThE RA'4GE 0.10 TO 2.54 RAUIANS)

--------------------- *------ ---------- ------------- *------------ ---- *------ ---------- *

k uANTITY * RMS * AVG. * 3RD * ICTH * VAX. *
.............-------.--------------- - --* --- -------------------
1'ISPLA'.EF.-IN* 0.339E ol 0.300E 01 0.480E 01 0.611E 01 0.115L 02

NFIING . 0.924E 05 0.817E 05 0.130E 06 O.lb6. 06 0.314E 06
ShEAR * 0.494E 04 0.437E 04 0,698t 04 0.8P9L 04 0.16HE 05
I'MERSID'i * 0.848L 00 0.751E 00 0.120& 01 0.152E 01 0,2P8E 01
SLOPE * 0.856E-01 G,757E-0i 0.121E 00 0.154E 00 0.291E 00
CURVATUtRE * 0.324E-02 0.286E-02 0,45eE-02 0.583E-02 0.110E-01

....-------------- * ---------- -- .----------.. * ..-.--- - ----.--- ----------

HDRIZ(,NjTAL PLANE--

k<LSG.AW'T FAEGLENCIES AT 0.10 1.39 0.00 0.00
(IN TH-E kANGE 0.10 TCt 2.54 RADIANS)

------------------ *----------------------- --------------------- ---- *------ ---------- *

iUANT I TY * RMS * AVG. * 3RD * 10TH 4 LAX. I
-------------------------------------------- --------------------- ---- *------ ---------- *

GISPLACEE .T* 0.410L 00 0.380L 00 0.bOPt 00 0.7741 00 0.146E Cl
BENI'IG tIi..* 0.3,5E 05 0.305E 05 0.488E 05 0.L21E 05 0.117L 06
SF.EA * 0.20SE 04 0.181E 04 0.290E 04 0.369E 04 0.697L 04
SLCPE * 0.211t-01 0.186E-01 0.298E-01 0.137E9-Ol 0,717E-0l

CURVATW L * 0.121E-02 0107E-02 0.171E-02 0.21PE-02 0.411E-02
. ,------------- ----------------- ----------- - ----.--- ----------



I-YRCNAUTICSINC.

b 1.4

CONFIGURATION I

±A ,ING = 29.99 DEG.

vAVE HEIGHT 10.00 FT.

TENSICNI -30000.00 LB.

VLRTICAL PLANE--

RESONANT FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN THE 4A'GE 0.10 TO 2.74 RADIANS)

---- *-------*--------------------------------- ---------- ---------- *

(JUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
-------------------------- --- *------- -------------------- ---- *------ ---------- *

DISPLACEEF'47* 0.344E 01 0.305E 01 0.487E 01 0.620E 01 0.117E 02
OLNUING VW'.* 0.841E 05 0.744E 05 0.118E 06 0.151E 06 0.285E 06
SHEAR * 0.452E 04 0.400E 04 0.640E 04 0.815E 04 0.153E C5
ipt~IASCIis * 0.748E 00 0.662E 00 0.105E 01 0.134E 01 0.254E 01
SLGPk * 0.800E-01 0.70BE-01 0.113E 00 0.144E 00 0.272E 00
CuRVATURe * 0.295E-02 0.261E-02 0.417E-02 0.531E-02 0.1OOE-01

*------------- * ---------- ------ *--*---------- ------- ---------- *

hORIZONTAL PLANE--

RESONANT FREQUENCIES AT 0.10 1.54 0.00 0.00
(IN TE RA'4GE 0.10 TO 2.74 RADIANS)

---- *---------------------- --- *------- -------------------- ---- *------ ---------- *

QUANTITY * RMS * AVG. * 3RD * 10TH * MAX.
---- *-------*-----------*------ ---------- *----------- ---- *------ ---------- *

LISPLACEE4'T* 0.339L 01 0.300E 01 0.479E 01 0.610E 01 0.115E 02
sENPING MOM.* 0.317E 06 0.2POE 06 0.44BE 06 0.571E 06 0.IOTE 07
SHEAR * 0.192E 05 0.169E 05 0.271E 05 0,345E 05 0,653E 05
SLOPL * 0.186E 00 0.164E 00 0.263E 00 0.335L 00 0.633E 00
CURVATLRE * 0.111E-01 0.985E-02 0.157E-01 0.200E-01 0.378E-01

------------------ * ---------- ------- ---------- ----------------- *



Y(R'NAtJT ICS, INC.

o- 15

C0JF I CGURAT ION I

59.99 D.EG.

.,AVE IIFIGHI 10.00 FT.

TENSI(N -0000.00 LF5.

VC.RT ICAL PLANE--

RSlNANT FRtibLENCIES AT 0.00 0.00 0.00 0.00
(W, Th, 4 ,J:GE 0.10 TC 3.34 ,ADIANS)

--- ------------------------ ------------------ *-------------- ---- *------ -----------

;.UtNTITY RIMS AVG. * 3RD I 1(0TH M rAX. *

--- ------------------------ *---------- ------- *--- ---------- ----- *----- ---------- *

FISPLAL,,,E.T' 0.353E 01 0.312E 01 0.499E 01 0.636E 01 0.120L 02
BtNUINc, w-',.* 0.560t 05 C.4q5E 05 O.791t 05 0.IOOE 06 0.190L 0-
SHLAR 0.32!E 04 0.2E7E 04 0.4590 04 0.5H5E 04 0.110E 05
1Mi"ERSif,; 0.456E 00 0.403E 00 0.645t 0C, O.kPIE 00 0.155 Oil
SLUPL * 0.571E-01 0.506E-01 0.80RE-01 0.102L 00 C.194E 00
CURVATbRL * 0.196t-02 0.173E-02 0.277E-02 0.353E-02 n.b6bE-02

-*-----------*-------- ---------- *--------------- *-------------- --*-------- ----------*

L; , I Z kUJTAL PLANE--

RLSONANT tRkL.UENCIES AT C.10 2.14 0.00 0.00
(IN THE ANjGE 0. 10 Tr 3.34 RADIANS)

---------- -------- ---------- -------*- ----------
:uANT I TY RWS AVG. * 3RL. 10TH P 'AX.
--- ------------------------------------ -----.------ ---------- ---------- -----------

tI1SPLACfi.',- 0.29LE (,} 0.25 7 E 01 0.411E 01 0.524.. 01 0.990t 01
FLNI . r,.j -C .*- 0.133E 06 0.il7E 06 0.1PfE 06 0.239E 06 0.452L (,6

SI'EAR 0.932E C4 0.825E 04 0.131E 05 0.167E 05 0.317L 05
SLOPE * 0.770E-01 0.681k-01 .lIPE 00 0.13P- 00 0.261E (1rP
CU VA TtR t 4 i. , -1L--02 C.4.13E-02 0.6601-02 0.t040E-02 0.158E-01

-9--~---- - -.--------------- ----------- ---------- ---------- ----------



HYORCNAUTICS, INC.

B - 16

CONF I GURAT ION I

HE4PIC, =90.00 DEG.

wAVE HiE IGHT 10.00 FT.

TLNSION = -;0000.00 LB.

VLPFTICAL PLANE--

Rt-StiNANT FREQUENCIES AT 1.94 0.00 0.00 0.00
(IN TH-E RANGE 0.10 TO 5.54 RADIANS)

--- *---------*-------------*---- ----------- ---- *------- -------------------- ---------- *

QUANTITY * RMS * AVG. * 3RD 10TH * MAX. 
------ *---------*----------------------- --------------------- ---- *------ ---------- *

[IISPLACEMF:NT* 0.351E 01 0.311E 01 0.497E 01 0.632E 01 0.119E 02
Hl-I-4, M{OV.* 0.621E-02 0.550E-02 0.879E-02 0.111E-01 0.211E-01

SHEAR * 0.287E-06 0.254E-06 0.406E-06 0.517E-06 0.977E-06
IMMERSION * 0.349E O0 0.309E 00 0.493t 00 0.628E 00 0.118E 01
SLOPE * 0.143E-04 0.127E-04 0.203E-04 0.259E-04 0.489E-04
CURVATLRH * 0.218E-09 0.193E-09 0.308E-09 0.392E-09 0.741E-09

------------------------------ ----------- ----- *----- -------------------- ---------- *

FHaRIZoNTAL PI.ANE--

RESONANT FREGLENCIES AT 0.10 0.00 0.00 0.00
(i THE RANGE 0.10 TO 5.54 RADIANS)

-............----....-------------- -- ----- ------- ----------- --- - ------ ----------
,-UANTITY * RM.S * AVG. * 3RD * 10TH * MAX. *

.............-------------- -- - - --- - - .---------- --- - ----------
ISPLCEMLNT* 0.329E 01 0.291E 01 0.466E 01 0.593E 01 0.1I2E 02

HLNL.IrJG Mf:l.* 0.b88E-02 0.609E-02 0.973E-02 0.123E-01 0.234E-01
SHEAR * 0.345E-C6 0.306E-06 0.4P9E-06 0.622E-06 0.117E-05
SLOPh * 0.136E-04 0.120E-04 0.191E-04 0.245E-04 0.464E-04
CURVATURE * 0.241E-09 0.213E-09 0.341E-09 0.434E-09 0.8?IE-09

------------- *------------------ --------- *------------ ---- *------ ---------- *



HYCRFnAUTICS, INC.

-17

LP'FIGURATION II

* ILAL.,INC. - s.O0 DG.

'.,lVE fAlC - = 3.q4 FT.

TC'NSIC = -30000.C0 LP.

v[RT ICAL PLANI-

NLSO'T FRLFUFNCIES AT 0.00 0.00 0.00 0.00

(IN ThE '<ANGE 0.10 TO 2.74 RADIANS)

---------------- *-------------*-------------*------------- *------------------------*

S . ANT I TY RRS * AVG. * 3RD * C)OT * VAX. *
--------------------- *----------------------- --------------------- ---- *------ ---------- *

r)ISPLLCEPNT n.959E 00 (.849E 00 0.135L 01 0.172E 01 0.326f: 01
PRENUING P0F!.* 0.518E 05 0.459E 05 0.733E 05 0.933E 05 0.176E 06
SHEAR * 0.297t 04 0.263E 04 0.420E 04 0.535E 04 0.101E 05
IM ER,,I[N * O.S18 OCC 0.724E 00 0.115E 01 0.147E 01 0.278E 0i
SLI'PL 0.384L-Ol 0.340E-01 0.5431E-01 0.692E-01 0.130E o
CURVATURE n ,.182E-02 0.161E-02 0.257E-02 0.327E-02 0.61EE-02

-------------- ---------- * .---------- * .---------- * ---------- *----------

HiR IiZQNTAL PLANE--

i41SCMANT FKEI.UFNCIES AT 0.10 1.49 0.00 0.00
(IN ITiE <A'.GE 0.10 TO 2.74 I4[DIANS)

QUANTITY * RIvS * AVG. * 3R * 1T * ?'AX. *
.............----.........--------------- ---- -- ..----------- ---------- ---------
LISPLtACEVFI\T* 0.257E 0' 0.228E 00 0.364E 0' 0. 4 6 4 L 00 .P761: 00
GENIING tf .* 0.300L 05 0.266E 05 0.425C 05 0.541t 05 0.102L 06
Sh-EAk * 0.199E 04 0.176E 04 0.2811L 04 0.358L 04 0.677E 04
SLCPt * 0.161b-01 0.143E-01 0.229t-01 0.2i2E-01 0.552E-01
CURVLTIRF * 0.105E-02 0.934E-03 0.149E-02 0.1 90,£-02 0.358E-02

------------------- ------ *---------- *---------- - .---------- * ----------- *



IYDRONAUTICS, INC.

B B- 18

CONFIGURATION I

HEADING = 29.99 DEG.

v;AVE HEIGHT 3.94 FT.

TLSIGj -40000.00 LP.

VERTICAL PLANE--

krSf!NANT FREQUFNCIES AT 0.00 0.00 0.00 0.00
(1, TI-E RANGE 0.10 TO 2.84 RADIANS)

------------------------ *---------------- --------------------- ---- *------ ---------- *

L, W4,T ITY * RMS * AVG. * 3RD * 10TH * MAX. *
.............- -------------- . .,-- - ----------- ----- ----------
[;ISPLACEMENT* 0.106E 01 0.944E 00 0.150E 01 0.192L 01 0.362E 01
Pcru'ING M(IT. 0.519E 05 0.459E 05 0.734b 05 0.935E 05 0.176E 06
St EAR * 0.290E 04 0.257E 04 0.411E 04 0.523E 04 0.988E 04
IvmEpsICu. * 0.738E 00 0.653E 00 0.104E 01 0.132E 01 0.251E 01
SLFJPE * 0.401E-01 0.355E-01 0.567E-01 0.722E-01 0.136E 00
CuRVATURE * O.182E-02 0.161E-02 0.257E-02 0.328E-02 0.619E-02

----------- *-------------- ---------- ------------- -------------- ---- *------ ---------- *

P)R IZC-NTAL PLANE--

RLSI)NANT FREwuENCIES AT 0.10 1.64 0.00 0.00
(IN THE -ANGE 0.10 TO 2.84 RA.XANS)

-------------------------------------------- --------------------- ---- *------ ---------- *

('UANTITY RMS * AVG. * 3RD * IOTH * MAX. *
--- -------------- ---------- ---------- - ------ ----------
CISPLACEMEN.T* 0.139E 01 0.123E 01 0.196E 01 0.250E 01 0.472E 01 'I
FLNDING 0', .* 0.174E 06 0.154E 06 0.246E 06 0.313E 06 0.592L Ob
SHEAR * O.120E 05 0.IObE 05 0.170E 05 0.216L 05 0.409b 05
SLCPE * 0.904E-01 0.800E-01 0.127 00 0.162E 00 0.307E 00
CURVATURE * 0.611E-02 C.541E-02 0.865E-02 0.11OE-01 0.20BE-01

------------------------------------------ --------------------- ---- *------ ---------- *. . . . . , _ . . . . . . . . . . . . . . . . . . . . . . . .

I

o



HY1,RONAUTICS, INC.

- 19

CPNF IGURAT ION II

HAr4,,, = 59.99 UEG.

,AVF hE[rIUT = .94 FT.

TENSIC14 = -IC000.0 Lb.

VtRTICAL PLANt--

--Snfl NT F-Lt1r:NCIES AT 0.00 0.00 0.00 O.CO
(IN ThF 'k.qGE 0.1(- TO 3.54 RADIANS)

--------- *--------------- ------------- -*---------- --- -------------------------------

L CbA!TITY R RMS * AVG. * 3RD * IOTH * MAX *
------------------------------------- *-------- --------------------- ---- *------ ---------- *

LISPLACEFr-.T*: 0.131E 01 (.ibE 01 0.1P5E 01 0.236E 01 0.446[ Cl

;t NIINJG NC.r.* O.436E 05 0.388E 05 0.620b O 0.789E 05 0.149L C06

ShEAR * 0.247E 04 0.21bE 04 0.349E 04 0.445E 04 0.840t C4

I f.E-.I, , * 0.512L 00 0.453E 00 0.724E 00 0.922E GO 0.174L 01

)L'-P[ x, n.375E-01 0.332E-01 0.530E-01 O.675E-01 0.127E CO
CuRVATL.RE f-: 0.1536-02 0.136E-02 0.217E-OZ 0.277E-02 0.523E-0?

-------------- * ---------- ------- *----------- ----- * ----------- *

HCR I Zt i'TAL PLANE--

-rSONA"JT FRELUFNCIES AT 0.10 2.29 0.00 0.00
(IN Tl -i A4GF 0.10 TU 3.54 RADIANS)

----------- t-------------------------------- ---------- ---------- ---- *------ ---------- *
1,yUANTITY R , * AVG. * 3RD * OTH I,- AX. *

------------- *------------*--------------- -*---------- --- --------- ----------------------

LISPL.,Ct-F,T* 0.105L 01 0.934E 00 0.149C 01 O.190t 01 0.359t 01
B-ENI;I, ML;.* 0.P5EE 05 0.759E 05 U.121c 06 0.154L 06 0.291t 06

ShhAR . 0.68bE 04 0.bO7E 04 0.970E 04 0.123b 05 0.233. 05

SLOP * 0.451E-01 0.399E-01 0.638E-01 0.812E-01 C.153E CO
CURVATtiRC . . 0OE-07 0.266E-02 U.426E-02 0.542E-02 0. 102E-C.I
.............------------- ----- ----------- ---------- ---------



HY[:R( N/AIJTICSINC.

H - 20

CONFIGURATION II

Ht [ IC'C =90.00 bEG.

,AVE 11EIGhT = 3.q4 FT.

S = -30000.00 LE.

VtRTICAL PLANc--

RtSP'\ANT FAEQENCIES AT 1.69 0.00 0.00 C.00
(N THF R A.NGE 0.10 TO 6.64 RADIANS)

........-------------- --- ---------- ------------- ----------- *

,QuANTITY * R * AVG. * 3RD * 10TH * MAX. *
------------------------------------------------ --------------------- ---- *------ ---------- *

F[.ISPL,'CEJEF'T* O.130E 01 0.115E 01 0.184E 01 0.234E 01 0.442E 01
htrNlING I,;.* 0.417E-02 0.369E-02 0.590E-02 0.751E-02 0.142E-01
SHEAR * 0.214E-06 O.190E-06 0.303E-06 0.386E-06 0.730E-06
IFr**F-b ~Iu * Oe471E CO 0.417E 00 0.667E 00 0.849E 00 O.16OE 01
SLCP* 0.941L-05 0.633E-05 O.133E-04 0.169E-04 0.320E-04
CLdVT(.RE , 0.146t-09 0.129E-09 0.2C7E-09 0.2b3E-09 0.49FE-Oq

.............--- ..- *----------------* - - - ---------- - ------------ *

PRI/L NTAL PLANE--

RLSCNANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN THE -A.,GE 0.10 TO 6.64 RADIANS)

------------ *---------------------*--- ------ ---------- ---------- ---- *------ ---------- *

,LAr TlTY * ,.S * AVG. * 3RD * 10Th * V.AX. *
------------------------ *---------------------- --------------------- ---- *------ ---------- *

CISPLACEkrT* 0.112L 01 0.997E 00 0.159E 01 0.202E 01 0.383E 01
:;'ENrING t ',I.* 0.508E-02 0.450E-02 0.719E-02 0.915E-02 0.172E-01
SHLA * 0.232L-06 0.206E-06 0.329E-06 0.419E-06 0.791E-(,6
SLCPE * 0.917E-05 0.811E-05 0.129E-04 0.165E-04 0.311E-C4
CuRVATURL * O.17RE-09 O.157E-09 0.252E-09 0.321E-09 0.606E-O

-------------- ---------- -------- ------------ ----- ----------



h.Yr,(R{- 'l)TICS, INC.

B- 21

CONFIGURATION II

-.LA[" I., = 5.00 uclO.

.:AVF hEIGHT 5.00 FT.

T LNS I ' -30000.0,(, L-.

Vt;T IC L PLAL--

Sf'lSWANT F J.1E tF',CI -S AT 0.00 0.00 0.00 0.00
(W THE KAvGE 0.10 TL 2.64 RADIANS)

------------------------------------------ ------- *--- ---------- ---------- ---------- *

*kA.% TITY 4 RIMS * AVG. * 3RD * 10TH * l ?AX.
--------------------- *----------------------- --------------------- ---- *------ ---------- *

2-ISPLAC EiT ,I 0.141E 01 0.125E 01 0.200E 01 0.254E 01 0.4P1l rl
1 L,!l'l\ Y',..* 0.626E 05 0.554L 05 U.886 05 0.112L 06 0.213 E 06
S-AR 0.337L 04 0.298E 04 C.L77E 04 0.607T 04 0.114E 05
I:.VERS]I, N 0,.F59E 00 0.760E 00 u.121E (1 0..154E 01 (.2-2E 01

L PE 0.505t-01 0.446E-01 0.714L-01 0.909E-01 C.171L 00
CLRVATuRE 4 0.219E-02 0.194E-02 0.311E-02 0.395E-02 O.747E-02

------------ ---------- --- *- ----------- *---------- -* -----------

-OR I Z(TAL PLANJE--

RLSn',jA-''T F.<LQENCILS AT 0.10 1.49 0.00 0.00

(IN T F-E ,A 4GE 0.10 TO 2.t4 RACIA 'NS)

-------------------- ---------------- -*---------- --- --------------------------------

,.U"IN T I TY Rf.S * AVG. * 3R0 ' IOTF4 V AX.
----------------------------------------- -*---------- --- -------------------------------

i:ISPLACE ,- .T4 0.?92L 10 0.259E 00 0.413E Ou 0.526L 00 (C.995L 0(
ULt041 1'4G NOiv.* 0.330E 05 0.292E 05 0.467E Or 0.594E 05 O.II2E 06

SHER * 0.217t 04 0.192L 04 0.30.,L 04 0.392L 04 0.741 04.
SLOP[ * 0.179E-011 C.159E-01 0.254E-01 0.323E-01 0.611E-01
CURVATU<jE * 0.115E-02 0.10E2-02 U.163E-02 0.2OPE-02 0.394L-02
------.-----------------.------------- ---------- , ----------- ------ ------------



-YfCRkNAUT ICS, INC.

- 22

CONFIGURATION II

- I 29.q UEG.

NAVE HFEIG-T 5.OU FT.

TcNSIiJN = -10000.00 LE.

VtRTICAL PLANE--

RcSfNANT FREODFNCIES AT O.0O 0.00 0.00 0.00

(IN THE RAGE 0.10 TO 2.74 RADIANS)

---------------------------------------- --------------------- ---- *------ ---------- *

*,UANTITY * RMS * AVG. * 3RD * 1OTh * VAX. *
----- --------- *----_ ---------- ---------- ---------- *

f)ISPLACEVE.qT* 0.152E Cl C.134E 01 0.214E 01 0.273E 01 0.516L 01
: fNIYG ML, ;.* 0.606L 05 0.536E 05 0.857E 05 0.109E 06 0.206E 06

SH-EAK * 0.320L 04 0.284E 04 0.451E 04 0.577E 04 0.109E 05
Ivf[s10O;, * 0.767E 00 0.679E 00 0.10FE 01 0.138E 01 0.261E 01
SLOPE * 0.507L-01 0.448E-01 0.717E-01 0.912E-01 0.172E 00
CURVATUR E * 0.212E-G2 0.188E-02 0.300E-0 0.383E-02 0.723E-02
S*-------*----------------------- --------------------- ---- *------ ---------- *

'tjR I Zj',iTAL PLANE--

\eSU".ANT Fr EiUENCIES AT 0.10 1.64 0.00 C.00
(IrN Ti-E kA4GE 0.10 TL; 2.74 RADIANS)

-------------------- *---------------- -------- *------------ ---- *------ ---------- *

,,A\TITY * RMS * AVG. * 3R * 1OT H * MAX. *
.............-- --.........------------ --- ---- ---- ---- --- - - ---.-- - ----------
FISPLACEfH 4T* 0.154[ 01 0.136E 01 0.21PE 01 0.278E 01 0.525E 0l
k"0I*G Cr7.* 0.186E 06 0.164E 06 0.263E 06 0.335E 06 0.632E 06
ShE-4< * 0.12bE 05 0.113E 05 0.181E 05 0.230L 05 0.435E 05
SLIjDr * 0.971E-01 (1.859E-01 0.137E 00 0.174t 00 0.330t- 00
CU<VATHJRE * 0. 53L-02 0.577E-02 0.923E-02 0.117E-01 0.222E-01

-------------------------.------------ ,---------- --- - ----------
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C(:FIGURATI UN II

tEALIic; = 9.99 CEG.

v V. hLIGHI 5.00 FT.

T'LNSit- = -30000.00 LU.

VZPTIcAL PLANE--

,'LSO'JANT FRL(L ENCIES AT 0.00 0.00 O.O0 O.CO
(1;\ T HE 4A GL 0.10 TO 3.44 RADIANS)

- -------- *----------------------- --------------------- ---- *------ ----------*

.,UANTITY ' RTS * AVG. * 3RU , IOTH * rA X. *
- -------- *----------------------- --------------------- ---- 4------ ----------*

1 ISPLACEMF4T* 0.173E 01 0.153E 01 0.245E 01 0.312E 01 0.590f: 01
$EN 1NC tI 'JC.* 10.467 0') 0.413E 05 0.660E 05 0.8 4 1E 05 0.158c 06
SHLAR 0.255L 04 0.225E 04 0.360C 04 0.459E 04 r.867t 04
IMrvFHSICi. * 0.534E 00 0.473E 00 0.755L 00 0.962E 00 O.IP1E Ol
SL('P * 0.4301E-01 0.3PIE-01 U.b09E-01 u.775E-01 0.146E CO
CiAV4TR * n.163E-02 0.145E-02 0.231t-02 0.295E-02 0.557E-02

------ *-- ------------ -- * ---------- ---------- - ----.--- ----------*

F-[0RI/J .TAL PLANE3--

RtS('IA!]" FKECFAJCIES AT 0. 1b 2.29 0.00 0-.;o
(IN ThL k 1 1.10 TOl 3.44 RADIANS)

------ ----------------------------------- --- ----------------- *--- -----------

,,-LNTI TY * , * AVG. * 3 L * 1.TH * a . *
------ ------------------------ -*-------------- --------- ------- 4--- -----------

)ISPL,:,Er',0T* 0.144E 01 0.1AbE 01 O.1eE 01 0.2411E 01 0.4.56L 01
r L N F. P\Ct * n. F7b t 05 0.777E 05 0.124E O& 0.15FP 06 f.29PL (

SFEAR 0..95E 04 C.65E 04 0.9H3E 04 0.125E 05 0.236C 05
SLIIPI * 0.4803E-01 0.425El-01 0.680E-01 0.P65E-01 0.163L C0
CuRVAT tb * n.iOE-02 0.272E-02 0.435E-02 0.554E-02 0.104E-01

- - ---- ..... ,..---------- ---- ..---------- ------- . . ----------



H Y{:Rt NALT ICS, INC*

B - 24

CCNFIGURATION 11

F t-LA'lI\ = 90.00 OEG.

wAVE HEIGHT 5.00 FT.

T- FSI(-! = -3000U.00 Lt.,,

VERTICAL PLANE--

RL$OINANT F-REUUENCIES AT 1,69 0.00 0.00 0.00
(IN THE Rp?,NGE 0.10 TO 6.04 RADIANS)

----------------------------------------- --------------------- ---- *------ ---------- *

(.UANT ITY R Pt. S * AVG. * 3RU 10TH M ?AX.rISPLACEP4r4T* 0.17LE 01 0.151E 01 0.242E 01 0.308E 01 0.582E 01
BLNIING t:CtR..* 0.419E-02 0.371E-02 0.593E-02 0.754E-02 0.142E-01
St-EAR * 0.177E-06 0.156E-06 0.250E-06 0.318E-06 0.602E-06
IHNERSION 0.494E 00 0.437E 00 0.69aE O0 O.889E 00 0.16TE 01
SLCPE * O.105E-04 0.936E-05 0.149E-04 0.190E-04 0.359E-04
CtRVATL.RE * 0.147E-09 0.130E-09 0.20BE-09 0.264E-09 0.500E-09

- ------ *--------------*------- ----------- ---------- -----------

HORI/O'TAL PLANE-- i
'TES(K;NT IREi-UFNCIES AT 0.10 0.00 0.00 0.00
(IN Tt-E RANGE 0.10 TO 6.04 RADIANS)--- -------- *----------------------- --------------------- ---- *------ ---------- *
G.ANTITY , RMS AVG. * 3RD * 10TH * MAX. *

------------------------- *----------------------- --------------------- ---- *------ ---------- *

I;]SPLACEV.E:4T* 0.14bf 01 0.131E 01 0.210E 01 0.26SE 01 0.506E 01
PRt'J[IING FMOn.* 0.515L-02 0.456E-02 0.728E-02 0.927E-02 0.175E-01
SHEAR * 0.77eE-06 O.201E-Ob 0.322E-06 0.410E-06 0.775E-06
SLOPE * 0.100E-04 O.892E-05 0.142E-04 0.181E-04 0.342E-04
CJRVATLR * O.IPOE-09 0.160E-09 0.255E-09 0.325F-09 0.614E-Oq

--------------------------------------------- --------------------- ---- *------ ---------- *
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COiFIGRATION II

l~iAr lC0 = 5.oi UFG.

AV - I-LIGIiT 7.90 FT.

rLNSIL:. -30000.00 Ll.o

L'ti.TIC4L PLA'!L--

RLS. NA/,NT FEI(tENCIES AT 0.00 0.00 0.00 0.00
(W, TIE *<..Gt. 0.1n TC 2.44 RADIANS)

-------------------------------------- *-----------------*----- ---------- ---- *------ -----------

, L.ATI TY RMS * AVG. , 3R) * 1OT- * MAX.
S*---------------------- ---------- ---------------------- ---------- ---------- *

f)ISPLACE 'jT*' 0.260L 01 0.230E 01 0.368E 01 0.469E 01 0.886E 01
'tPIC INr-, -C';. * 0.7f&9L 0) 0.69P.L 05 U.111iL Ob 0.142E 06 0.26H (!6

SPEAR * 0.38E[ 04 C.344L 04 0.549E 04 0.699E 04 0.132E 05
1Mf E k 10% O.P9L 00 0.795E 00 0.127E 01 0.161E -1 0.305E 01
SLCt'PE * 0.733E-01 0.648E-01 0.103E 00 0.131L 00 0,249L 00
CURVATLRE 0.276E-02 0.245E-02 0.391E-02 0.498E-02 0.941E-02

-------------.----------- --------------- --------- ---------- *

-6RIZL,NTAL PLANI--

iSfl:nA!T I-L(LENCILS AT 0.10 1.49 0.00 0.00
(IN Ti- <AjGL 0.10 T; 2.44 RADIANS)

*-------------------------------- --------------------- ---- *------ ---------- *

UANTITY 0 . * AVG. * 3RO I OTH I .AX.
S--------*----------------------- --------------------- ---- *------ ---------- *

LISPLACE- .T 0.35e. 00 0.317E 00 0.506E 00 0.645E 00] 0.121L 01

ENI'INC r.4 ,.362E 05 r,.321E 05 0.l3. 05 0. 6 5 3 C 05 0.123E 06
SHEAK * 0.236L 04 0210E 04 0.-36C 04 0.42FE 04 O.-O9E C4
SLOPE * C.2CC -01 0.177E-01 0.283E-01 C.361E-0' 0.6elE-O1
CLV;,T' - * n.I?7--02 0.112E-02 0.180E-02 0.229E-02 0.432E-02

---------------- *-------------------------------- ------- *--- ---------- ---------- ---------- *
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CONFIGURATION II

HLA()i G =29.99 UEG.

wAVF HEIGHT 7.90 FT.

TENSIIN, -30000.00 Lt3.

VLRTICAL PLANE--

RESNANI F, I:wuENCIES AT 0.00 0.00 0.00 0.00
(IN THE RNGE 0.10 T) 2.64 RADIANS)

------------ *---------*------------- -------------- --------- -------------------- *

tuANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
---------------------.-------------- ------------ ----------------- *

DISPLACEPE;T* 0.268E 01 0.237E 01 0.380E 01 0.483E 01 0.913E 01
L'Nl'Ir(; M[jt.* 0.731: 05 0.647E 05 0.103E 06 0.131E 06 0.248E 06
SI-EAR * 0.356E 04 0.317E 04 0.506E 04 0.645E 04 0.12tE 05
MIEKSIO,\ * 0.8O3E 00 0.711E 00 0.113E 01 0.144E 01 0.273E 01

SLOPE * 0.701E-01 0.620E-01 0.991E-01 0.126E 00 0.238b 00
CLRVATURE * 0.256E-02 0.227E-02 0.362E-02 0°461E-02 0.872E-02
............. ,------------- ---------- --- ------ - - .---------- -- ----------

IC.RIZCNTAL PLANE--

RLSONANiT FREQUjFNCIES AT 0.10 1.64 0.00 0.00
(IN THE RANGE 0.10 TC 2.64 4ADIANS)

----------------------------- ---------- *-------------- --------- ---------------------

QWUANTITY * fMS * AVG. * 3RD * 10TH * MAX. *
----- *--*----* ---------- --- *---------- *-----------*

[,ISPLACENL'4T* 0.189E 01 0.167E 01 0.267E 01 0.340E 01 0.o43E 01
-EN:'ING i'n,-.* 0.198E 06 0.175E 06 0.28(1: 06 0.357E 06 0.675E 06
SMEAR * 0,136E 05 0.120E 05 0,192E 05 0.245E 05 0.463E 05
SLnPE * 0.105E CO 0.932E-01 0.148E 00 0.189E 00 0.358E 00
CLRVATLRE * 0.697E-02 0.6b6E-02 0.98SE-02 0.125E-01 0.237E-01

----- *------------- * ---------- ------ * *---------- ---- *-- ---------- *

4.'
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C(i,;FIGURATION II

AI;<G = 59.99 SEG.

,AVF HE It r = 7.90 FT.

TL!.JSIc. = -30000.00 Lb.

VLRTICAL PLA"JL--

ES(E.,ArT (,.,tCILS AT 0.00 0.00 0.00 0.00
(IN T-E (.',GE 0.10 TO 3.24 RADIANS)

............------------------....... -------- -. . ---------- ----- ----------
iUANTITY PMS * AVG. * 3R * ITH V ?-AX.

---------------- *---------- --- ----------------- *---------------*------------

.ISPLMT--' 0.2H2E 01 0.250E 01 0.399L 01 0.509E 01 0.961E 01
H NfWI(T'ti. 0.503L1 05 0.445E 05 0.712E 05 0.906E 05 0.171E 06
S-HEAR 0.263: 04 0.233E 04 0.372E 04 0.474E 04 0.895E 04
i]iFR!P,-IN0 x 0.561 00 0.496E 00 0.794L 00 0.101E 01 0.190E 01
SL'PE * 0.527E-01 (.467E-01 0.746E-01 0.949E-01 0.179E C0
CuRVATL -E * 0.176E-02 0.156E-02 0,249E-02 0.31PE-02 0.600E-02

------------------------------------- --------------------- ----------- -----------

HURIZUNTAL PL4NE--

4LSON4Nr FKE(UFNCI1-S AT 0.10 2.29 0.00 0.00
(' THE R,: E 0.10 TP; 3.24 RADIANS)

----------------------------------------- --------------------------- *-----------------

,LANTITY * RPS * AVG. , 3R[, * 1CTH f, .AX.
----------------- *----------------------- ---- *------ ---------- ---------- ---------- *

i1SPLACEf--'- * 0.2.LL (1 U.11E 01 0.306L 01. 0.3P9E 01 0.735L 01
PL": x 0.&99E (5 C).796E 05 0.127e O6 0.161t 06 0.305E 06

Stl[A; *, 0.701t 04 0.621E 04 0.9921: C , 0.126L 05 0.238L 05
SL)P- * 0.514E-0" 0.472E-01 0.755F-(l 0.9611-Cl O.i.PIE 00
CU ,VJVt:L * 0. 315E- 0.279E-02 0.446E-02 0. 5068r--02 0. 10 7E:-- 1

---- *------------------------- ------------ ---- *------ ---------- ---------- ---------- 4



HYGRONAUTICS, INC.
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CONFIGURATION IT

90.00 DEG.

,AVE FEIGHT = 7.90 FT.

TLNsIt(JN -30000.00 Lb.

VERTICAL PLANc--

4tSC\ANT FREQUENCIES AT 1.69 0.00 0.00 0.00

(IN THE RANGE 0.10 TO 5..'R MADIANS) I--- -------- *----------------------- --------------------- ---- *------ ----------*

;.LANTITY * RMS * AVG. * 3RD * 10TH * MAX. * 
--------------- *-------*----------------------- --------------------- ---- *------ ----------*

C1SPLACEPENT* 0.279E 01 0.246E 01 0.394L 01 0.502E 01 0.948E 01
SENIfING MOM.* 0.422E-02 0.374E-02 0.597E-02 0.761E-02 0.143E-01
SHEAR * 0.144E-06 0.127E-06 0.204E-Cb 0.259E-06 0.490E-06
IVMERSII N * 0.520E 00 O.460E 00 0.736E 00 0.936E 00 0.176E 01
SLOPt * 0.12bb-04 O.112E-04 0.17RE-04 O.227E-04 0.430E-04
CURVAT(JRE * O.148E-09 0.131L-09 0.209E-09 0.267E-09 0.504E-09

--------------4---------*------------ ----------- ----- *------- ----------------------

I-P IZC,,TAL PLANE--

AS'ANT FEwUENCIES AT 0.10 0.00 0.00 0.00
!N Th-E P(A'4GE 0.10 TO 5.14 RAIIANS)

-------------------------------------------- --------------------- ---- *------ ---------- *

A T I TY * RMS * AVG. * 3Re * 10TH * MAX. *
----------------------- *----------------- ------- *--- ---------- ---------- ---------- *

FlISPLACErrNT* 0.24qE 01 0.220E 01 0.352E 01 0.449L 01 0.84BE 01
.ENrINNG . 0.517E-02 (.457E-02 0.731t-02 0.931E-02 0.175E-01
SHFAR 0.208E-06 0.184E-06 0.294E-06 0.374E-06 0.707E-06
SLOPE * 0.117E-04 0.104E-04 0.166E-04 0.212E-04 0.401E-04
CURVATJRE * 0.181E-09 0.160E-09 0.25bE-09 0.326E-09 0.617E-09

----------------------------- ----- ------------ ----- ----------
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LL'9'F IGURAT ION II

I"LAIr G = b.O0 iEG.

,-;VE I FI(,I'I = 1U.00 FT.

T.SIt = - G0)0.00 Lt.

VcT ICAL PLAN--

SrNa',1 ,EFCIE AT 0.00 0.00 0.00 0.00
(11 TF-E ,<A:,GF 0.Io TO 2.44 RAUIANS)

--------------------------------------------- ---------- ---------- ---- *------ ----------*

,.uANTIHY - MS * AVG. * 3RD 10TH * t'AX, .
------------------------------ ----------------- *-------------- -------------------------------

;ISPL-CE C", T4i ).142E "L 0.302E 01 0.484E 01 0.616E 01 0.116C 02
tL4Il IM r'FC,.* 0.64ht 05 0. 15UE 05 U.119E OU 0.152L 06 0.28-e 06

0.405E 04 n.358E 04 0.572E 04 0.729L 04 0.137E 05
l l{ n.'-)15E (-0 0.810E 00 0.12PE 01 0.164E 01 0.311L 01

CLPF -. H42F-01 0.745E-01 O.119E 00 0,151i 00 0.28%E C0
CUR A VATiRE 0.297E-02 O.263E-02 0.420E-02 0.5351=-0? 0.IOIE-01

---- ----------------------- ---- *------ ----------*------------- *------------------------*

I-b,<Il'.TAL PLANE--

kLSO-,'A'.T F,<L, uE;,.CILS AT 0.10 1.49 0.00 0.00
(I,' Ii .k GE 0.10 TO 2.44 RADIANS)

---------------*---------*----------*------ ---------- ---------- ---- 4------ ----------*

L:3'....... * 3 D . ... ... * 1.... ... AX
_---__------------------------- ------------ -- ----.--- ----------

JI!'LjCK'F T4 0.102t C0 (.355t 00 0.56EE Oc C.723E 00 0.136L 01
'IiI;. ,Ni .( -. 371t 0, 0.-32EE 05 U.525E Ot 0.e- gE 05 (.126E 06
Sh . f I: 0.243L 04 0.215E 04 0.344t 04 0.43RE 04 0.828L 04
SL'PL .2,7:- 0 . 13E-01 0.293E-01 0.373E-01 0.704E-C1
Cu-VA At:- E 1 (1. , - I ;? U.115E-02 U.184E-Oi 0.234E-02 0.443,-0

-------------------------------------------------------------------
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CU FIGtR&TION II

F-LAt'1\ = 29.99 DEG.

AAV HF.IGIIT = 10.00 FT.

TLNSICN : -30000.00 LB.

VLRTICAL PLANL--

-LSmNANT FKliOlUENCIES AT 0.00 0.00 0.00 0.00
( IN THE 4AGE 0.10 TO 2.54 R4UIANS)

-------------------------------------------- --------------------- ---- *------ ---------- *

(L L, A'T I T Y * RPe * AVG. * 3R{U * 10TH * MAX.
----------------------------------------------- --------------------- ---- *------ ---------- *

LISPLACE,%F\T* 0.34ft 01 0.308E 01 0.493E 01 0.627E 01 0.lIBE 02
PENt IN(, P . 0.774E 05 0.685E 05 0.109E 06 0.139E 06 0.263E 06
SHEAR * 0.369E 04 0.326E 04 0.522E 04 0.664E 04 0.125E 05
IMWE S1l'\ * 0.808E 00 0.715E 00 0114E 01 0.14SE 01 0.275E 01
SL(!PE * 0.792E-01 0.701E-01 0.112E 00 0.142E 00 0.269E 00
CUP.VAIURE 0.271E-02 0.240E-02 0.384E-02 0.4e9E-02 0.924E-02

-------------------------------------------- --------------------- ---- *------ ---------- *

HCRIZONTAL PLANE--

RESUNA!T FIEQUENCIES AT 0.10 1.64 0.00 0.00

(IN ThE kANGE 0.10 TOJ 2.54 RADIANS)

------------------------------------------ --------------------- ---- *------ ---------- *
,UA'iT[TY * RMS * AVG. * 3RD * 10TH * MAX. *

------------------------------------ --- *------- -------------------- ----- *----- ---------- *
[ISPLACEVENT* .214E 01 0.190E 0l 0.303E 01 0.386E 01 0.730L 01
UL.NlIN, IN,;...* 0.?C.ZL 06 0.178E 06 0.285E 06 0.363L 06 0.686E 06
S EA;< * O.13bE 05 0.122E 05 0.195L 05 0.248t 05 0.470E 05
SLUPE * 0.108E 00 0.956E-01 0.152E 00 0.194E 00 (I.367E 00
CuRVATLRE * 0.70bE-02 C.627E-02 0.100t-01 0.*27E-01 0,241E-01

---------------------------------- *-------- --------------------- ---- *------ ---------- *
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CL ', IURATIU.j II

'- = ' .99 LU, .

,r.VL I-E nr, = IC. GC FT.

T, ",3(CC= O C .Or L-.

V KT I -,,L PLA',J--

,i-lN)i., ,T F< 'LuFCIES AT 0.00 0.00 0.00 0.00
(I'N T I-L A.6E 0. 17 TO 3.24 RADIANS)

----------------------------------------- --------------------- ---- *------ ---------- *

,.A N!T I TY 4 M * AVG. * 3Rb -L I TH i t4AX.
--------------------------------- --- *------- -------------------- ----- *----- ----------

1 1)IL :C I.- T' 0. 9'b9L ('! U.317t 01 0.507t 01 0.646L 01 0. 122L 02
: E': U-v. (I.F15E 05 0.456E 05 (J.72r'E 05 0.927t 05 0.17t 06
SI-hA 4 0.265t 04 0.235E 04 (.375E 04 (0.47PL 04 0.qi03L 04

0.573t 0; 0.507E 00 L.P10E 0 0.I0Th 1- O .l"4E Cl

.LrPL ',' 0.572L-01 0.50bE-01 0.809E-01 C.lo3E 00 0.194[ 0('
CuRVATtRL 4 O.vOL:-02 0.160E-02 U.255E-02 0.325E-02 0.614E-02

----------------------------------------- --------------------- ---- 4------ ---------- 4

I-L; ZIT.W'L PLA.NE--

KLSCNA'KT F~twFNCIES AT 0.10 2.29 0.00 C.00
I ] , Ti [ 4%' l ,:- 0. 10 TO 3.24 RAtilA.NS)

--------- *-------------------------------- ---------- ---------- ---- *------ ---------- *

- !;,N'T I T Y 4 sAV-G. * i RL 4 10TH * AX . *
-------------------- 4----------------------- --------------------- ---- *------ ---------- *

2ISPL'CE_ F T 0.277t 01 C.245 01 0.192L 01 C1.500E 01 C.(44,- 01
r.E:j 1: '; P .90bL 05 0.wDLt 05, 0.12 t 06 0.163t 06 0.30L 06
S -E,-, 4 0.704: 04 0.623E 04 Q.996E C4 0.126L C') 0.239E 05
SL'P 1 0.5601:-01 0.496E-01 u.793E-01 O.0OOL cc r*-.lO) c(
CL V I F, O. i17L--C2 0. 2, 1E-02 ). 44 qL-()2 D . 57?E-02 0. ICE-01

--------------------------------------------------------------------
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II
CU-NFIGuRATION4 11

HL-Al"Ir = 90.00 UEG.

%AVF f-IGHT = 10.00 FT.

TENSIF\' = -30000.00 LB.

VERTICAL PLANL--

ES, NA.IT FREQLENCI S AT 1.69 0.00 0.00 C.00
(IN THE R ANGE 0.10 TO 4.64 RADIANS)

------------------------------------------- --------------------- ---- *------ ---------- *

k.uArTITY * RMS * AVG. * 3RD 10TH * PAX.
------------------------------------------------ --------------------- ---- *------ ---------- *

DISPLACEf.E T* 0.354L 01 0.314E 01 0.501E 01 0.638E 01 0O.120E 02
LEPV1IN( 'CI,.* 0.423t-02 0.375E-02 0.599E-02 0.762E-02 0.144'E-01
SHF.AR * O.136E-06 0.120E-06 0.192E-06 0.245E-06 0.463E-06
I trERSIC\ * 0.52EE 00 0.467c 00 0.746E 00 0.950L 00 0.179E 01
SLOPE * O.13bE-04 0.1,20--04 0.192E-04 0.245E-04 0.463E-04
CURVATURF * 0.148E-09 0.131E-09 0.210E-09 O.?67E-09 0.505E-09

-------------------------- *---------- ------------- -------------- ---- *------ ---------- *

-iJPIZCiNTAL PLAN--

RtSONANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(11; THE ,(NGE 0.10 TO 4.C4 RADIANS)

------------------------------- - ------------- ------ ----------
,."L NT1TY * RMS * AVG. * 3RD * 0TH * NAX. *

------------------------------------------------- --------------------- ---- *------ ---------- *

(.ISPLACE ,ENTt 0.322E Cl O.Z5E 01 0.456E 0i 0.581E 01 O.109E 02
tEN[EING trTI.* 0.514E-02 0.455E-02 0.727E-02 0.926E-02 fl.17SE-01
SHEAR * 0.196Lh-06 0.173E-06 0.277E-06 0.353E-06 0.667E-06
SLOPE * 0.126E-04 0.111E-04 0.178E-04 0.227E-04 0.429E-04
CURVATURE * O.|80E-09 f,.159E-09 0.255E-09 C.325E-09 0.614E-09

------------- * ---------- ------- * -*----------- ------- ---------- *

- -I
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.I;-GLRAT[UN I 1

FLAL'IX( ", = .'() LEG.

;iAVE HEIF1 79( FT.

TE S , , -75CO-.00 L.

vtRTICaL PLAN'--

NLSl'*Ja')T F-Li)kF4CIES AT 0.00 0.00 0.00 0.00
(IN T1E <)-';E 0.1u TU 2.44 RADIANS)

--------------------------------- *-------- --------------------- ---- *------ ---------- 4

,.uATITY v RhS * AVG. 3RL) I C, T h * AX. 
------------------- *---------------------------------- ---- ------ ---------------

IISPLACl'[ JT* 0.25t- O 0.228E 01 0.365E 01 0.465E 01 0.S79L 01
* -'-0 U, G.:1- 0. 181E 06 0.160E 06 0.256E 06 0.326E 06 0.616E 06
S*bR 0.878E 04 0.777E 04 0.124E 05 0.158E 05 0.298E 05
IWtEsIlOj O.96CE 00 C.849E 00 0.135E 0l 0.172E 01 0.326C 01
SL'JPF ' 0.709E-01 0.627E-01 0.100E 00 0.127E GO 0.241E 00
C(<RVATtJRt * f.260t-02 0.230E-02 0.36SE-02 0.469E-02 0. 86E-(2

--------------------- *------ ---------- *-------------- ----------- ---- *------ ---------- *

2-,IL.NTAL PLANE--

R L S0N A NT FL 1, ENCItS AT C .IC 1.34 0.00 O.CO
( TNj TCiE - G E 0.110 T(0 2.44 kAI)IANS)

---------------------- ----------------- -.-------- ----------------------------------

cAL,,'NT TY * , S M AVG. * 3R0 '" 1CTH M ?AX.
-------------------------------- ------------ -------- ----------

,PLtCE-K!-T* ,.t4OE 0() 0.566E 00 0.905E 00 0.11SE 01 0.217E 01
.trI Ij ;-1 t .4 0.11.T 06 0.103E 06 0.165- 06 0.210E 06 0.397E 06
SHEAK * 0.612E 04 (;.542E 04 0.866E 04 0.110L 05 0.20hE 05
SL')P [  

* n.3?4b-01 6.286E-01 .45P-01 0.5P3E-01 O.11OE 00
Cu4VAILkIj * O. 16tL-02 0. 1Ii9E-02 0.238E-02 0.303E-02 0.572E-C?

--------------- - ----------- - ----------



I-YnRNAUTICSINC.
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CONFIGURATION III

F.:ADI!\G = 29.99 UEG.

,.AVE HL IGHT 7.90 FT.

TENSIUiN = -75000.00 LR.

VLRTICAL PLANE--

Rt:SONANT FREbFNCIES AT 0.00 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 2.64 RADIANS)

-------------------------------------------------- ------- *---- ---------- ----- *-----------------

t.cUANT I TY * RMS * AVG. * 3RD * 10TH * MAX. *
------------------------ *------ --------------------- -- *-------- ------ *---- ---------- *
CISPLACEMENT* 0.266E 01 0.235E 01 0.376t 01 0.479E 01 0.905E 01
BENDING MCM.* 0.168E 06 C.149E 06 0.23FE 06 0.303E 06 0.573E 06
ShEAR * 0.*18E 04 0.724E 04 0.115E 05 0.147E 05 0.278E 05
IMMFRS ION * O.b54E 00 0.756E 00 0.120E 01 0.153E 01 0.290E 01
SLiP- * 0.679E-01 0.600E-01 0.960E-01 0.122E 00 0.230E 00
CuRVATURE * 0.24?1L-02 0.214E-02 0.343E-02 0.436E-02 0.825E-02

----------- *------------- ------------------------ ---------- ------ *---- ---------- *

hLRI/.LNTAL PLANE--

RLS-ANT IR-LJUENCIES AT 0.10 1.44 0.00 0.00

(IN THE ANGE 0.10 T0 2.64 RADIANS)

------------------------------ --------------------- ---------- ------ *---- ---------- *
(b A'lT I TY * *k AVG. * 3RD * ITH * MAX. *
----------------------------------- --- *------- ---------- ---------- ------ *---- ---------- *
DISPLACLlE1 NT* 0.1l6E 01 0.165E 01 0.264E 01 0.336E 01 0.6 34E 01
I3LN[*NG , 0.312L 06 0.276E 06 0.441E 06 0.562L 06 0.106E 07
-,EAR (0.169E 05 0.150E 05 0.240E 05 0.105E 05 0.577E 05

SLOPE * 0.85bi-o1 0.759E-01 0.121E 00 0.154E 00 0.291E 00
CuRVATURE * 0.449E-02 0.397E-02 0.635E-02 0.809E-02 0.152E-01

----------- *------------- ------------------------ ---------- ------ *---- ---------- *
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CnflFIGURATION III

.= 9.99 UEG.

'^AVE HFIGHT = 1.90 VT.

TLS'"- = -750O0.00 LE.

VrAT IC4L PLAN --

! LSf)',:ANT FiNE:UFNCILS AT 0.00 0.00 0.00 0.00
(It Tid- R?;GE 0.10 TIl 3.24 RADIANS)

- -------- *----------------------- --------------------- ---- *------ ----------*

, LANTITY * M * AVG. * 3RU I(Th * P4X. *
-*-------*------------- --- *------- -------------------- ----- *------ ----------*

IlSPLAfE'4"T 0.277E 01 O.245F 01 0.392F 01 0.499E 01 0.943E 01
.NF.I0, 1lci.- 5E g06 0.102E 06 0.16E O)h 0.207E 06 0.392E 06
S-EAR 0.1t95L 04 0.527E 04 0.8 4 2L U4 0.107E 05 0.202E 05
SI'l tiE k '. 10 0.55,E 00 (.48HE 00 C.7BOE 00 0.994E 00 0.187 01

S t. PL * C.'O41-Ol 0.446E-01 0.713'-i 0..01E-01 0.171F. 00
CL:kVTI[ E * O. 1bE-02 O.146E-02 0.234E-C2 0.298E-02 0.564E-02

--------- *----------------------- ---------- ---------- ----- 4----- ----------

1-.RIlAJ TAL PLANL--

• ESf.NA'T F. uEUFNCIES AT 0.10 2.04 0.00 ( .00
(F<. TI-_ 4.-,GF_ 0.10( TO 3.24 RAUIANS)

-*--------------------------------- ---------- ---------- ---- *------ ----------*

-LA',TITY RMS 4 AVG. * 3R. 4 10Th KAX.
-4---------*---------------*-------- -------- *------------ ---- *------ ----------*

tlSPL'CEtt'F1 T* 0.223[ 1',I 0.197E 01 O.315E 01 0.401' 01 0.759b 01
El:-8!lC ,- 0.? 4ck 06 0.216E 06 . Ou. O. 444L 06 0.L539L 06

SFFA- 4 0. 153E 05 0. 135E 05 0.216L O. 0.275 L 05 0.520k or,
SLi PE 1 :.654E-01 0.576E-0I 0.924E-1 0.117c (0 fl.222E 0,
CL-.V"TLJRL O.355t-02 0.314E-02 0.502E-Oz ().639E-02 0.120E-01
---- --------------------------------------------------------------------- *
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CONFIGURATION III

90.00 0EG.

wAVE HEI(.,HT 7.90 FT.

TLNSIN, - -75000.00 Lb.

VLRTICAL PLANE--

RtSONANT FREQUENCIES AT 1.74 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 5.34 RADIANS)

------------- *----------*------ --------------------- ---------- ------ *---- ---------- *
r(,j ANTI TY * RMS * AVG. * 3RD * 10TH * MAX* *

------------------------- *------ -------- *------------ ---------- ------ *---- ---------- *
UISPLACEME,,T* 0.273E 01 0.241E 01 0.386E 01 0.491E 01 0.928E 01
FEWlc 0.tI ;;G*O121E-01 O*1OTE-Ol 0.171E-01 09218E-01 0.411E-Of

SHEAR * 0.480E-06 0.425E-06 0.679E-o6 0,.64E-06 0.163E-05
IMWERSION * 0.424L 00 0.375E 00 0.599E 00 0.763E 00 0.144E 01
SLU('PE * 0.125E-04 0.111E-04 0.178E-04 0.226E-04 0.428E-04
CuRVATUJRt * 0.174L-09 0,154E-09 09246E-09 0.313E-09 0.592E-09
------------- * ---------- *------ ------- *---------- *------------*

hLCIZ(NTAL PLANE--

RLgi'NANT FRLQUENCIES AT U.10 0.00 0.00 0.co
(I% TtE RANGE 0.10 TO 5.14 RADIANS)

------------- *----------*------ --------------------- ---------- ------ *---- ---------- *
(.U4[JTITY * RMS * AVG. * 3RD * 10TH * 'AX. *

...--.-------------- ----------- ---------- ------ ---------- *
[ISPLACEME\T* 0.251E 01 0.222E 01 0.355t 01 0.451E 01 0.851E 01
OLN;Ilrr(, MM.* 0.134E-01 0.119E-01 0.190E-01 0.242E-01 0.458E-01
SHEAR * 0.580E-06 0.513E-06 0.820E-06 0.104E-05 0.197E-05
SL'Pt * 0.1?1E-04 0.lObE-04 0.170E-04 0.216E-04 0.409E-04
CuRVATLRE * 0.194E-09 0.171E-09 0.274IE-09 0.349E-09 0.660E-09

--------------- --- *------- ------- *--- ---------- ------ *---- ---------- *
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CrnFIGURATION III

-'tADI\G =5.00 DEG.

,AVE HEIGHT = 10.(;0 T.

TtNSICN --75000.00 LC.

VLRTICAL PLANt--

rPESr-AI FREQUENCIES AT 0.00 0.00 0.00 0.00
(I4 THE <ANG 0.10 TO 2.44 RADIANS)

------------------------------------------- --------------------- ---- *------ ---------- *

(CU(ANTITY * RNS AVG. * 3R * 10TH * MAX. *
--------------------------------- ---- *------ ---------- *---------- ------ *---- ----------

I;ISPLACrFF''T* 0.341E c1 0.302E 01 0.482E 01 0.614E 01 0.116L C2
rL. ING L C I .* 0.195E 06 0.173E 06 0.276E O. 0.352E 06 0.665E 06
Sk EAR * 0.9l0[ 04 0.611L 04 0.129c G5 0.164E 05 0.311E 05

WY'"ERS I, * 0.9P2L 00 0.b9E 00 0.13FE 01 0.176L- 01 0.334E 11
SLFTPL * 0..20E-C! U.726E-0i u.11bE Oc 0.1'-7E 00 0.2 7 9L 00
CURVATt;RL * 0.2 9E-fl2 0.249E-02 0.39PE-02 0.506E-0? 0.'57E-r 2

.....------------- * . ---------- ---------- --------- * ---------- ----------

FIC:R I ZrPJTAL PLANE--

R LSU.I AJT FkEuU NCIES AT 0.10 1.34 0.00 0.00
(IN Tt-E 4ANGE 0.10 TO 2.44 RAUIANS)

--------------------------------- *---------- --- --------- ---------------------

k.UANT I TY * RMS * AVG. 3RD 10 T f -lAX. *
-------------------------------------------- --------------------- ---- *------ ---------- *

:ISPLACE,.-* 0.68BUL o 0.602E 00 0.9bE 00 0.122E 01 0.231t fl
iNIN IGfl.* 0.121E 06 O.lC7E 06 .171TE 06 0.21HE 06 0.412E 06

S-.AR * 0.634E 04 0.561E 04 0.897E 0, 0.114E 05 0.215t 05
SL'Pt- * 0.336E-01 0.298E-01 0.476E-01 0.6UM6-01 0.114E 00
CURVATUR[ * .174L-02 0.154--02 0.246E-02 0.314 -02 l.tq3t-o(?

--------------------------- * . .----------. ------- *--- ----------



PYCRUNAUT ICS INC.

B - 38

CCNFICGIJRATION III

HLA['.INO 29.99 tbEGo

'.AVE E IGHT u 10.00 FT.

TENSIN, = -75000.00 LU.

V0L0 ICAL PLANt--

LSC;./rT F E,,*u[NCIES AT 0.00 0.00 0.00 0.00
(IN TIF A!4Gc 0.10 TO 2.54 ,AUIANS)

----------------------------------- --- --------- ------- *--- -----------

wU-rI ITY * RMS * AVG. * 3RD * OTH * MAX. *
------- *---------*----------------------- --- --------- ------- *--- -----------

DISPLACE'ENT* 0.347E 01 0.307E 01 0.491E 01 0.625E 01 0.1lbE 02
R'INt'[N,G Wvt.* 0.179E 06 0.158E 06 0.253E 06 0.322E 06 0.6091: 06
SHEARt * 0.843E 04 0.746E 04 0.119E 05 0.1511: 05 0.286E 05

1MMi K ERSIUbr * 0.864C 00 0.764E 00 0.122E 01 0.155E 01 0.293E 01
SLCPE * 0.771E-01 0.682E-01 0.109E 00 0.138E 00 0.262E 00
CURVATURE * 0.257E-02 0.228E-02 O.364E-02 0.464E-02 0.87bE-02

---- *--------------- ---------- -------------------- ---------- ---------------

GRIZCNTAL PLANE--

RSCJANT FREQLUENCIES AT 0.10 1.44 0.00 0.00
(IN THF ,ANGF 0.10 TO 2.54 RADIANS)

------ *-------- ---------------- -*----------- --- --------- ------- *--- ----------- *

UANT I TY * RMS * AVG. * 3RD * lOfH * -AX .
------------- ---------- ------------- , ....---------- --- ---- -----------
CISPLACLM'E\T* 0.211E 01 0.187L 01 0.299E 01 0.3801 O1 0.719E 01
v ri,.l;lC, M(r".* O.'421E 06 0.284E 06 0.453t 06 0.577E 06 0.109: 07

SHt-Ak * 0.174L 05 0.154E 05 0.246: 05 0.313E 05 0.591L 05

SLOPE * 0.891E-01 0.7,38E-01 0.125E 00 0.160L 00 0.302E 00
CURVATI.RE * 0.461E-02 0.408E-02 0.653E-02 0.831E-02 0.157E-Ol

--- *--------------*---------- ---------------------------- ---- *------ ---------- *

ei
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COJFILuLRATI0N III

Lt, ING =59.99 GEG.

v,VF 1--IGHI 10.00 -T.

T tNSI I = -75C00,00 LI.

VFRT ICAL PLANE--

kL5U I ,ANJT FRE(%UENCIES AT -) .U0 0.00 0.00 0.00
(1% THE RANGE 0.10 TO 3.14 A0IANS)

......... *-----.. -*--*------------ ---------- *- ----------

.,'j T I TY RMS AVG. * 3R * I C.TH * PAX. *
----------------------------- *----------*---------*------- ---------- ---------- *

[:ISPLACEVLNT* 0.354E 01 0.3''E 01 O.501E 01 0.638E 01 0.120E 02
r t:NG -r,..* 0.118E 06 0.104E 06 0.167E 06 0.?12E 06 0.401L 06
Sb-FAR * 0.600E 04 .).531E 04 0.84PE 04 0.10SE 05 0.204E 05
Ij%'L RSCrj * 0.559E 00 0.495E 00 0.791E 00 0.100E 01 09190E 01
SLOPE * 0.54;iE-01 0.486E-01 0.777E-01 O.9h9E-01 0.186E (f
CuRVATURF * 061,01-02 0.15UC-02 0.240E-02 0.3b6E-02 0.578E-02

------------------------------------------------- *---------- ----------- -----------

IbUP i Z",lTAL PLANE--

4t-SOC'ANT FEQ."ENCiES AT 0.10 2.04 0.00 0.00
(1% TFE <ANGE 0.10 TO 3.14 ;,.,. IANS)

-------------*------------------------------- ----------- *--------------------------*

N..J T I TY * RMS * AVG. * 3RD * 10TH * A X.
--------------------------------------------------- *---------- ----------- -----------

lI:SPL4CEwE',T4 O.2HiE 01 0.24HE 01 0.397E 01 0.505E 01 0,955t 01
Ftf IN. V'fi.,t 0249t 06 0.220E 06 0.352E 06 0.448E 06 0.84LE 06
%F&CR 0.154L 05 0.136E 05 0.217E 05 0.277C 05 0.523E 05
SLCPh n 0.676E-01 0.598E-01 0.956E-01 0.1211: 00 O.?0E 0O
$U.RVtT'Jt 36E-02 0.317E-02 0.506L-02 O.44E-02 0,121F-01

---.------ *- ---- '------- ------------ * ----------- *
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CCNFIGURATION III

PLA[IXC, = qo.OO DEG.

WAVE H[IG-T = 1U.00 FT.

TENS]I', -75000.00 LH.

VERTICAL PLANE--

R_SF'NANT FREW.uENCIES AT 1.74 0.00 0.00 0.00

(IN TF-E RA\GE 0.10 TO 5.14 RAI]ANS)

*------------------------- --------------------- ---- *------ ---------- *

QUANTITY * RMS * AVG. * 3RD * 1OTH * MAX. *
------------------------- *----------------------------------------------

CISPLACEMENT* 0.349E ol 0.309E 01 0.494E 0t 0.629E 01 0.II8E 02
PENCING f-M.* 0.1I21L-01 o.07E-01 0.17IE-01 0.218E-01 0.412E-01
SHEAk * 0.464E-06 0.411E-06 0.657E-06 O.S36E-06 0.158E-05
Im;ESILvi4 * 0.431E 00 0.382E 00 0.610E 00 0.777E 00 0.146E 01
SLOPE * o.135E-04 0.119E-04 0.191E-04 0.243E-04 0.46OE-04
CUPVATURE * 0.174E-09 C.154E-09 0.247E-0 0.314E-09 0.593E-09

-*--------------*---------- --------------- ---------- ---------------------

HLRkIZUNTAL PL.4NE-.-

RESNANT FREwuENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE (0.10 TO 5.14 RA(IANS)

-*--------------*---------- ------------- -------------- ---- *------ ---------- *

,.UANTITY RMS * AVG. * 3RD * IOTH * MAX. *
- -......- ------------ --........ ....---------- --- --- -- -----------

ClSPLACEV[;,T* 0.324E 01 0.287E 01 0.458E 01 0.584L 01 0.110E 02
Fi.E,,iING r. 0.134E-01 0.119E-01 0.19OE-01 0.242E--C1 0.45SE-"1
SFE44 n' f.56UE-06 0.496E-06 0.793E-06 O. ODE-C5 0.190E-05
SLDPL * 0.12 'E-04 (.11'3E-04 O.182L-04 0.231E-04 0.437E-04
CURVATURE O,.94E-0q 0.171E-09 0.274E-09 0.349E-09 0.659E-Oq

----------- *------------- *------------ ---- *------ ---------- *-------------*
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C '",FIG0,RATION I1

HLAC U' = .. 00 UEG.

VAVE hEIGHI = 15.FC FT.

TLNS11 V -75000C.0 Lk.

vcRT ICAL PLAfJE--

.$cdO' , 'T I-i;LFJCIES AT C.00 0.00 0.00 0.00
IN THE .4A4GE 0.10 TO 2.24 RADIANS)

S*---------*-------- ------ *---- ---------- ---------- ------ *---- ----------*

uANTITY * RtMS * A,.W. * 3R, 10I- V AX. *
---- --------------------------------- ---- *------ ---------- *---------- ---- *------ ----------*

1II,.)CLVr.1I;-- 0.55t) 01 0.494E 01 0.789E 01 0.I{,0E 02 0. 189E 02
,FAI t-,C, ,.* 0.214- 0t, C.1,0'-E 06 0.302b 06 0.3&5 - 06 0.728C 06

SI-EAR * 0.955C *4 0O.k45E 04 0.135-± 05 0.172 05 0.324E 05
I;,EkSO J 0.986C 00 0.873[ 00 0.139 01 (0 .177 t 01 0.335L C1

SLtl]f,* 0).101E U(. C.8bE-UY 0.143E 00 0.i1 0 2L 00 0.345E 00
CrI:VATLU. * 0.308L-02 0.272E-0- 0.435L-0? 0.554E-r? 0.104E-01

------------------------- *--- ----------- *------------------------- ---- *------ ----------*

H-F IZCNTtL PLANF--

.<t.S{,rq.%T F.EQUENCIES AT 0.10 1.34 0.00 0.00
(p. TI-F A4GE 0.10 TO 2.24 RAD)IANS)

---------------------------- *---------- ------ *--------------------------- --------

, UAr.JT I TY * RMS * AVu. * 3R( * 0Tl * VAX. *
--------------------------------- -*------------- --- ---------------- *---- ----------

1ISPLACE;-NT"; ').774E 00 C;.6850 00 0.1090 01 0.119[ Cl 0.2631 01
iEW:!N, . 0.125L 06 0.111E 06 0.177E 06 0.226t: C6 0.427E 06
SoFA- ' 0.657E (4 0.5elL 04 0.)29F 04 0.118F 05 0.223L 05
SL(OPF (.351E-1 0.310E-01 0.4qbE-0 0.6,32E-01 0.119E 00
CURVPT'IRE n C.1 8L-2 0.160-02 O.255-02 0.325L-C? n.615E-C?
------------ -------------- ------ ---------- --------------------
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CONFIGURATION III

HLAUINC: 29.99 DEG.

WAVE HEIGHT : 15.80 FT.

TENSIO)N -75000.00 L'.

VERTICAL PLANt--

RESONA;T FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN T-E RANGE 0.10 TO 2.44 RADIANS)

*---------- *--------- * ---------- ------ *----------*

cLUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
---------------------------------------- --- ---------- ------ *---- ----------

DISPLACEFENT* 0.561E 01 0.496E 01 0.793E 01 0.IOiE 02 0.190E 02
rtNCIN-, t"(M.* 0.192t 06 0.170E 06 0.272L 06 0.346L 06 0.655E 06
SHEAR * 0.871E 04 0.770E 04 0.123E 05 0.156E 05 0,296E 05
IM'-TRSIUN * 0.877E 00 0.776E 00 0.124E 01 0.157E 01 0.298L 01
SLDPF * 0.933E-01 0.826E-01 0.131E O 0.168E 00 0.317b 00
lURVAT[;RE * 0.277E-02 0.245E-02 0.391E-02 0.498E-02 0.942E-02

.------------- ----------- ---- ---------- ---------- ------------

HON IZ1"; TAL PLANE--

kLSO!NANT FREQuENCIES AT 0.10 1.44 0.00 0.00
(1iq THE RANGE 0.10 TO 2.44 RADIANS)

-------------------------- --- --------------- ---------- ------ *---- ----------

OUANTITV * RMS * AVG. * 3RD * 1OTH * MAX.
-*---------------------*---- ---------- ---------- ------ *---- ----------*

[ISPLACtMENT* 0.287E 01 0.254E 01 0.406E 01 0.517E 01 0.977E 01
[N-l'G ,'10,.* 0.329E 06 0.292E 06 0.466L 06 0.593E 06 0.112E 07
-iA- 0.178E 05 0.157L 05 0.252E 05 0.321L 05 0.606E 05

SLOP.- * 0.937E-01 0.829E-01 0.132E 00 0.168E 00 0.318E 00
CUFR\ATtiRE * 0.474L-02 0.420E-02 0.671E-02 0.854h-02 0.161E-01

-*-------*------------------------ ---------- ------ *---- ----------*
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C(".FI GbRATION III

- AI'IiNG :59o99 DEG.

W'viVE HEIGHT = 15.80 FT.

T:NS ION : -75000.00 LL

VrRTICAL PLANL--

',LSON4NT FtEQUENCIES AT 0.00 0.00 0.00 0.00
(IN THE Rk GE 0.10 TO 3.04 RADIANS)

-------------------------- *-------------- ----------------- *--------------
(;LANTITY * HMS * AVG. * 3RD * 10TH * MAX. *

--------------------------- -*-------------- ----------------- *--------------
OISPLACENLNT* 0.563L 01 0.498L 01 0.796L 01 0.1O1E 02 0.191E 02
5ENDING 0L.* 0.121E 06 0.107E 06 O.171E 06 0.21SE 06 0.412E 06
SH-FAk * 0.604E 04 0.535E 04 0.854E 04 0.1OPE 05 0.205E 05
IP'MERSION * 0.569E 00 0.5042 00 0.805E 00 0.102t o O.193L 01
SL-)PL * 0.629E-01 0.556E-01 0.889E-01 0.113E 00 0.213E 00
CURVATURE * 0.174E-02 0.154E-02 0.247E-02 0.314E-02 0.594E-O2

S.. ....-------------- -* ---------- * ---------- * ------- ----------- *

HCRIZNTAL PLANE--

RtS:N'ANT F.,E;UENCIES AT 0.10 2.04 0.00 0.00
(IN TI- E -AGE 0. 10 TO 3.04 RADIANS)

------------- ---------- ----- *------------- ----------- ----- -*------ -----------
uA"TITY RMS * AVG. * 3RD * 10TH * MAX.
- ----------- -------- ---------- ...---------- ----------------

DISPLACEPE2.T* 0.44bb 01 0.396E 01 0.633E 01 0.807E 01 0.152E 02
fENANNG v.:-* 0.251L 06 0.222E 06 0.355e O 0.452E 06 0.854E 06
SFFAR * 0.154E 05 0.137E 05 0.219E 05 0.27PE 05 0.526L 05
SL(IPE 0 0.71FE-0 0.636E-01 0.IOIE 00 0.129E 00 0.244t Or
CLRVATURE * 0.361E-02 C.319E-02 0.511E-02 0.650E-02 0.122E-01

--- - ------------ ------------ * ---------- .----------- ----------
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CONFIGURATION III

HtAING = 90.00 DEG.

AVE HFIGHT = 15.80 FT.

TLNSII4 = -75000.00 L'-.

VLRTILAL PLANE--

RtSnf\ANT F-REOUFNCIES AT 1.74 0.00 0.00 0.00
(t11 TIFT 4ANGE 0.10 TO 4.74 RADIANS)

---- ------------------------ -*---------------*-----------------------------

Q)UANTITY * RMS * AVG. * 3RD * 10TH * t.AX. *
------- *- ---------- *-..-*----------- -- *-- ----- ----*- ---------- *

;ISPLACEM.-NT* 0.5571: 01 0.493E 01 0.78SE 0l O.IOOE 02 0.189E 02
DENIAING 0.1.* 0.120E-COl 0.106E-01 O.170E-01 0.217E-01 0.410E-01
SHAR 0,4281:-06 0.378E-06 O.605E-06 0.770E-06 0.145E-05
INVERSI{iN * 0.439L 00 0.389E 00 0.621E 00 0.791L 00 0.149E 01
SLOPF * 0.152E-04 0.134E-04 0.215E-04 0.274E-04 0.518E-04
CURVATURE * 0.173E-09 0.153E-09 O.245F-09 0.312E-09 0.590E-09

-*-----------*------ ---------- *---------- -------------- ---- *------ ---------- *

ctR I Zi ',TAL PLANF--

RESWNANT FRE(.,UENCIES AT 0.10 0.00 0.00 0.00
(1,j Ti.E 4A'NGE 0.10 TO 4.74 !ADIANS)

----------- ,---------- ---------- -------- ---------- ----------
'bANTITY * RM5 * AVG. * 3RD * 10TH * MAX. *

-..-------.-------------- ------ ---- --------- ---------- *-----------*

DISPL'CEFE',T* 0.52BE (I 0.467E 01 0.746E 01 0.950E 01 0.179E 0?
8tENI)I,G r;U:.* 0.133E-Cl 0.117E-Ol 0.18PE-01 0.239E-nl 0.452E-Cl
SHEAR 4 0.512E-06 0.453E-06 0.724-0 0.922E-06 0.174E-05
SLC.P * 0.144L-04 0.127E-04 0.204E-04 0.2bOE-04 0.491E-04
CURVAIRE * 0.191L-09 (;.169E-09 0.2701:-09 0.344E-09 0.651E-09

----------------- *-------------- *-------------- *------------ ---- *------ ---------- *

. .. . .. . .. .. . .. ... -- ... ... .. ... ... ..
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C0'",F I uRATION III

-LAj VC A I.' C, LG.

'VF FE. IGI, = 20.u(, FT.

Tr N S I b -7,OOC.(0O Lt,.

V:4T ICAL PLANE--

RLS('.r:T FEfLENCIES AT 0.DC 0.00 0.00 0.00
(IN TrL <4t-GE 0.10 TO 2.24 RADIANS)

--- ------------- --- *-----.--. ---------- ----------
,LANTI TY IV.S * AVG. * 3RD * 10TH * VAX. *

-------------------------------------- ----------- ------ *---- ----------

OISPLACEM-JT* 0.711E 0l 0.629E 01 0.100 02 C.128E 02 0.241E 02
SNtIr .,.* 0.220E 06 0.194E 06 0.311E 06 0.396t 06 0.748E 06
SHFAR * 0.967E 04 (.F56E 04 O.13oE O 0.174E 05 0.32FE 05
I. ?'ERSIC,; * r;.95E 00 0.881E 00 O.140E 01 0.179b Ol 0.33PL 01
SLOPE * 0.11l O 0.978E-01 O.156E 06 0.198t 00 O."75L 00n
CU4VATI;RL n, 0.311E-02 O.ZBOE-02 0.44AE-O ' 0.570F-0? 0.10t-01

-,,--------------- ---------- --- ----------- ,---------- ----------

HCZ I Z(.N TAL PLANE--

<LSt).4A'T F ,LCFNCIES AT 0.10 1.34 0.00 0.00
(j T-7- -!q(G - 0.10 TO 2.24 RAUIANS)

.......---- ---------- --------- -------- ---------- -----------

LIA,:I ITY * RMS * AVG. * 3RP * 10TH , 'AX. *
----------- *--------------*---------- ---------- ---------- ---- *------ ---------- *

!ISPLAC(.E ,T* O.P49E 00 0.151L 00 0.120E 01 0.152 0 1 0.L8E 0I
tL \ I' ,-it.' ('.12uo 0, 0.112E ob 0.179E 06 0.?28 06 0.431E 0,5'

SF1A; 0.66,3L 04 0.5P7E 04 0.93rL 04 O.119k- v5 n.225E 05
SLi P ( ). 35E-01 0.314E-01 0.502E-01 0.E40E-0 I 0.120E VC
CukVATURf l.l1t2-0C? 0.161E-02 0.258e-02 0.12PL-02 0.620E-02
--------- - 4 . -- *------- -------- * ---------- *---------- *----------*
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CONFIGURATION III

HEADING = 29-99 OEG.

'PAVE KEIOHT = 20.00 FT.

TENSI1h' -75000.00 Lr.

I

VERTICAL PLANE--

RESONANT FREUUENCIES AT 0.00 0.00 0.00 0.00
(IN THE kt,GE 0.10 TO 2.34 RADIANS)

-- ------------- ---- *------------ -*-------------- -------------------------------

(.)UAIT I TY * RMS * AVG. * 3RD * IOTH " MAX. *
--------- ,---------------- ---------- -------- ---.--- ----------

['ISPLACEM? 1I* 0.712E Cl 0.630E 01 0.100t 02 0.128E 02 0.242E 02
bENUING t'F,.* n.1961: 06 0.174E 06 0.27PE 06 0.354E 06 0.669E 06
St-EAR * 0.876t 04 0.775E 04 0.123E C5 0.157E 05 0.29 E 05
It MEkS IQN * 0.P72t 00 0.772E 00 0.123E 01 0.157E 01 0.296E 01
SLOPE ' 0.100E 00 0.892E-01 0.142E 00 .B1E 00 0.342E CO
CuRVATURE * 0.283E-02 0.250--02 0.400E-02 0.509E-02 0.963E-02

----- *----------------------- -*-------------- -------------------------------

HU R IZ (,.TAL PLAN:--

RtLSO'IANjT F<E:UENCIES AT C. 10 1.44 0.00 0.00
l", -TE '<,GF 0.10 TO 2.34 RADIANS)

-------------- *------------- -*-------------- --------- ---------------------
: LAt.TITY RMS * AVG. * 3RL IOTH * VAX. *

------ *----------------------- -*-------------- -------------------------------

LISPLCE;E:,,T* 0.349E 01 0.309E 01 0.493E 01 0.62SE 01 0.1181: 02
3E[NI INC f .f4 0.332E G0 0.294E 06 0.469E 06 0.59AL 06 0.113L 07
SF AR* 0.179E 05 0.158t 05 0.253E 05 0.3231 05 0.610L 05
SLOPI * 0.956E-01 0.846E-Ci 0.135F 0O 0.172E 00 0.325E 00
aLjR VATI;RL * 0.47Ue-02 0.423E-02 0.676L--0? 0.860L-02 0.162E-01

--- *-------..---------- ---.------ ---------- * -------- *-- ---------- *
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t-Al 1".C :'- D G.

v VE I-IC.I-T 20.C,) FT.

T LSI(". -WOG.00.I L.

VrtT I CL PLAN -

-:,S[>&'T I-~:,, CIcS AT '1.00 .UO f.00 0.00

I r; T ,- L GE 0.1 C 2 .94 A DIA'iS)

----------------------------------------------------------------------------- -----------
u4'T 17 R* A 4VG. * 3R[% V* ~ ~'x.

------------------------------ *------ ---------- ---------- ---------- ------------- ----------
0ISPLfCI,< ' 0.71jE ,i1 U.630E 01 0.lOnE 0 0.12PF 02 0.242E U 2

L1 I.C ; P..* 0.122 L 0 0.OME 06 0.173E 06 0.2e0i 06 0. 4 16L 06
5I F'0.C004r C4 (.534E 04 O.P54L C, 0 ..10P ('5 (.205L (5

0 0.566t: 00 0.5021: 00 0.e03E Co G.2t- (;I 0.1 9 3t- (I
P 0.t,6b-c(l 0. 5OE-0 1 0.942E-C1 0.12t 0 0 0.?26t1 CO
CUvf Tt:P E 0.176E-02 C. 115E-02 0. 24qt -02 0. A17tE-02 0.5?E-02

--------------------------------------- ------------------ ----------- ------ *--------------

.-i: I Zi7'TAL PLANF--

:LSU'-A!'T F h.uE, CIES AT 0.10 2.04 0.00 C .00
(I'. TIt -1 -E 0.1i TC 2.'j4 RALIA t S)

---------------------------------------- ------------ ----------- ------ *---- ----------
, T AVG. * "Y) : ]III - .-Ty.

CI PLAC1 :IV- T* (.573- Cl 0.507E (I () .VICL C I C. 10 1 E (.2 )- 11 4 L C2
I:r~ V:, V I'- .: (;.25It G6 0.222E Cb C.i5bE 0< O. 4 5 1L 0 6 0..E5b (, c
A C.It5L C5 C.137t: 05 0.?19 ( 0 .2191- 05 5.5?7:. 05

SL VPI * (.74UL-()1 0.65E-01 0. 1(:4t GO (:.l'3 L ' (. g1L (3
Cu uVATIIL 0. 36 L-02 (;. 32uE-C 12 L.-0)/ G . 2 t-(2 1? k:-(l

----------------------------------------------- --------- ---------



HYDRONAUTICSINC.
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CONFIGURATION III

I- EADIN, G= 99.00 DEG.

NAVE FEIHT 20.00 FT.

TENSILN -75000.00 LI.

VERTICAL PLANE--

RESONANT FREOUENCIES AT 1.74 0.00 0.00 0.00
(IN TI-E .RA,,E 0.10 TO 4.54 RADIANS)

-*---------*---------- ------ *---- ---------- *---------- ------ *---- ---------- *

cUANTITY RVS * AVG. * 3RD * IOTH * MAX. *
-*----------*------ --------------------- ---------- ------ *---- ---------- *

CISPLACEME&:T* 0.707E 01 0.625E 01 0.999E 01 0.127E 02 0.24cE 02
Cl-YING t 0M. 1 9 iiE-O1 0.105E-01 0.169E-01 0.215E-01 0.407E-01
SHEAR * 0.406E-C6 0.359E-06 0.574E-06 0.731E-06 0.13bE-05
IMNERSION * 0.441E 00 0.390E 00 0.623E 00 0.794E 00 0.149E 01

SLCP * O.160E-04 0.142E-04 0.226E-04 0.288E-04 0.545E-04
CuRVATURE * 0.172E-09 0.152E-09 0.243E-09 0.310E-09 0.5P5E-09

-*-----------*------ --------------------- ---------- ------ *---- ---------- *

-i4IICNTAL PLANE--

RESOf4ANT FRE(uENCIES AT 0.10 0.00 0.00 0.00
(I': TI-F P-P,,'qGE 0. IC TO 4.54 RPDIANS)

------ --- ---------- * - ---------- ------ ---------- ------------
,LANT I TY * RPS * AVG. * 3RU J 1OTH IV !AX. *

-*--------------*-------------- ---------------------- ---------------------
CISPLACEVF,,T* O.676E 01 C.598E 01 0.956E 01 0.121L 02 0.230k 02

V lI:Gwt:.* 0.131L-01 0.116E-01 O.lP6E-O1 0.236E-C! 0.447E-01

SHEAR * f.483E-06 0.427E-06 0.681tz-06 O.P69E-06 0.164E-05
SLPI-  * ().152[-04 u.134E-04 0.215E-04 0.273E-04 0.517E-04
cUNVp r:IR O.IH9E-09 0.167E-09 0.267E-09 0.340E-09 0.643E-Oq

---------------------------- ----------------------------------------
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CIr',F r U;RAT I UN IV

I ,'\'.I " :.OC bEG.

kAV , 7 -40 FT.

TELJSb V = -75('00.00 LP.

,,L4TICAL PL A, --

-LC, I ,:, .T F L ok'jCI LS AT 0.00 0.00 0.00 (.00
. TH .SE 0.10 TO 2.34 kADIANJS)

--------------- - --------- ----------- - -----------.----------
.uLA.:T I TY * RjS * AdCG. * 3* I..TII , .1 A *

-------------------------- -*-------------- ----------------- *--------------

0ISPLACE\4T* 0.26-3L 01 0.233E 01 0.372. 01 (.474E 01 0..95E 01
F L , 4 C .e 16bL 06 0.14771 0 0,235L 06 0 .300C 06 0.567E 06

. 0.72ZL 04 0.639E 04 0.102L 05 0.130E 05 0.2451 05
; lI;%., * 0.103t (I 0.919E 00 0.146E 0l O.IP7TE 01 C(.353t 01

SLOP[ * (0..6O-C'1 0.b20E-01 0.991L-01 0.126L (if 0.238L 00
C -;VATTm t o.240L-02 0.212E-02 0.339E-02 0. 432E-02 C . 16E-02
----- ------------------------ ----------------- 4----------------------------

I- : I li.!,!TAL PLANE--

'.S, F,<E, 'L:,ENCIES AT C.1 1.39 O.CC 0.o
I', TI-L f)CI- ,.10 TI; 2.34 bLIANS)

---------------------------- -*-------------- ------------------------------

t U.AN T I TY V I-S * AVG. * 3R D 10Th * '-'AX *
------------------------------- -*-------------- ----------------- *--------------

bTS*LACLV.LT- 0.3?7L 00 0.2P9E 00 0.4 6?t-. Cu (.5p9E 00 r.1 (1
hL N ' P ,'. f0.653t 05 0.578E 01 0.924L (5 n.117c 06 r:.?22 06
SI-FA P, 0 0.iPL 04 U.343L 04 0.54;-E 04 0.697E 04 ('.131t 05
')L- I~f 0 It O 4 -U~l 0 . 14 1- 0.232E-01 0.2 )6F-0.1 (".560E"-01
r 'k T( ,r . U4uE-()3 '.e2E-03 u. 114L-02 C. lt,£-Y02 " 19E-c 2

-------- -- -- - - ------- .-.-.--- - --



HYORONAUTICS, INC.
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CONFIGURATION IV

HADII(; =29.99 DEG.

',AVE hEI(C-HT = 7.90 FT.

TENSICN = -75000.00 LD.

VERTICAL PLANE--

4LSCNANT FRE(LENCItS AT 0.00 0.00 0.00 (1.00

(IN ThE ,<ANG- 0.10 TO 2.44 RADIANS)

--------------------------------- -*-------------- -------------------------------

QUANTITY * RMS * AVG. * 3RD * 1OTH * MAX. *
---------------------------------------- --------------------- ---- *------ ---------- *

DISPLACEkENT* 0.272E 01 0.241E 01 0.385E 01 0.491E 01 0,927E 01
BL-NIIN6, tO,.* 0.156E 06 0.138E 06 0.220E C6 C.281E 0b 0.531E 06

SHEAR * 0.673E 04 0.595L 04 0.951E 04 0.121E 05 0.228E 05

IMMERSICN * 0.934E 00 0.827E 00 0.132E 01 0.16FE 01 O.317E 01

SLUPt * 0.676E-01 0.599E-01 0.957E-01 0.121E 00 0.230E 00
CuRVATUR& * 0.224E-02 0.199E-02 0.31717-02 0.404E-02 O.764E-02

.......- *-*-------------- -*--- --- *----------- *-- ------------ *

,JR IZ[ClTAL PLANE--

RPSnNANT FRtUUFNCIES AT 0.10 1.54 0.00 0.00

fI" ThE -AAGE 0.10 TO 2.44 RACDIANS)

--------------- *----------.------------- *-- -. ---- ---------- *

JUATITY * RMS * AVG. * 3RD * 10TH * MAX. *
------------------------------------------- ---------- ---------- ---- *------ ---------- *

[ ISPILACEM -T '* 0.173E 01 0.153E 01 0.245E 01 0.312E 01 0.590E 01
NIING lIW..* 0.342E 06 0.303E 06 0.484E 06 0.616E 06 0.116E 07

SHAk, * 0.207L 05 0.183E 05 (.293E 05 0.373L 05 0.705E 05
SLPL * 0.848E-01 0.750E-01 0.119E 00 0.152E 00 0.28RE 00

CURV RT;E * 0.492E-02 C.43bE-02 0.696E-02 0.887E-02 0.167E-01
--------------------------------- -*---------- --- -------------------------------



irr

H'YIR( NAUTICS, iNC.

CC.,F1GURATION IV

,.AVL t-EICITr = 7.'4( F-T.

Th! Si, : = -75(W)u.(:0 LP.

VLRTICAL PLA:;L--

'.LSV('A\;T FKtLuF.jCILS AT 1.54 1.69 O.nO 0.00
(i TI,E <.,. O.IC Tfj 3.C4 RAUIANS)

i. UA.J T I TY W .,S * AV(,. p I, 1CTI, * ,AX.
------- -------------------------------- ------ 4----- ---------- --- *------- -----------

:]SPLAC FwCN, T4 0.284L (,I 0.25IE 01 0.402: 01 kl.512t- Ol 0.967E 11
f .* ( ,'.4L- 00 0.927E 05 0.14Pt- 06 0.1&I1 06 0.356C C&

Stf[AIR 6r.4tSE 04 ~0.429E 04 O.b85L 04 0.P73E 04 0.164t 05
IV'FRSIn;h * 0.726E 00 0.642E 00 0.102E ( I 0.130E 01 0.246E C,1

"Pc - (.i)OcE-0 , .443E-01 0.708E-01 0.901 L-o 0.170E 00
L.R 4VTU- 6 0. 1506-C2 U. I 33E-02 0.213F-02 0.2116-02 0.512E-02

........ .----------- ---- -- - - - - ------- ---------- ----------

t-, RI / mTAL PLANE--

SrvtT FKE( uECIES AT 0.10 2.19 0.OC C.0
(I' T- A , 67 0. 10 To 3.04 RA0)IA'JS}

-------------------------------------- *-------------------4--- --------------- -4------ ----------

L,A"' TITY I T, AVI. . 3Rs G I (TH " <AX.
------------- ---------- ------- ----------- ----------- ----------

1ISPLfC6,LfL,T* 0.207.' 01 C.lP3E 01 0.2936 01 D.374E 01 fl.706t ( I
It,1' ", K.* .&L 06 C.148E 06 0.237t (:6 0.30?: 06 n.b71E 06
SH A 0.1 1 t L 05 0.101t 05 0.1626 0 0.?07t 05 0.391- ('5

SL.7 Pf * ;. 473L-('1 ( .419E-01 0.669E-0 1 0.H52E-cI .161E CO

CLRVATtLL O).e418-02 0.214E-02 0.341E-0O 0.435E-(02 0. 22E-02
----------------------------------------- *----------- ------- *---- -------------- *------- -----------



pYC'Qi r AUTICS, INC.
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CONFIGURATION IV

HLAANG =90.00 UEG.

WAVE FFIG-T = 7.90 FT.

TLNSION z -75000.00 LL.

VLPTICAL PLANE--

RtSONANT FR:(,UENCIES AT 1.49 0.00 0.00 0.00
I% ThE RAIIGt 0.10 10 4.94 RADIANS)

----------------------- -------------- -- *---------- --- ----------------- *--------------

cuAr TlTY * RMS * AVG. * 3R * ITH * m4X. *
------------------------- *----------------------- --------------------- ---- *------ ---------- *

CISPLACEVI-,'NT* 0.276E 01 0.244E 01 0.390E 01 0.497t Cl 0.939E 01
PiNI ING I it.* 0.821E-02 0.727E-02 0.116E-01 0.147E-01 0.279E-01
SHEAR * 0.242E-06 0.215E-06 0.343E-06 0.437E-06 0.E26E-06
IV :1RSIONJ * 0.637L 00 0.564E 00 0.901E 00 0.114E Cl 0,216E 01
SLOPE * O.116E-04 0.103E-04 0.165E-04 0.210E-04 0.397E-04
CLRVATURE * 0.118E-09 C.104E-09 0.167E-09 0.212E-09 0.402E-( 9

,------------- -*------- ----------------- - --- -- .----------

PORIZONTAL PLANE--

RESONANT FRECUENCIES AT 0.10 0.00 0.00 0.00
(IN Ti-E RANGE C.10 TO 4.94 RAOIANS)

- -- - - - ---------------- ---------- --- ---------- --- ....----------

wjANTITY * RmS * AVG. , 3RD * IOTH * MAX. *
------------------------- *----------------------- -------- *------------ ---- *------ ---------- *

CISPLACEN;ENT* 0.243E 01 0,215E 'l 0.343E 01 0.437E 01 0.826E 01
BENrING mfnt.* 0.101E-01 C.b94E-02 0.142F-01 0.181E-01 0.343E-01
SHEAR * 0.341E-06 0.302E-06 0.483E-06 0.615E-06 0.116E-05
SLOPE * 0.109E-04 0.970E-05 0.155E-04 0.197E-04 0.373E-04
CURVTURL * 0.145E-09 0.12bE-09 0.205E-09 0.261[-09 0.494E-09

----------- *--------------*---------- ------------- -------------- ---- *------ ---------- *



iY0',Ri A UT I CS I NC
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CCiFIGURATIUN IV

t- l 1',C¢ = v.02 CF~o.

.AVE 4t [4HT = 1,.00 FT.

T 14 . i - 75000.0 LL I.

V td r IlAL PL-L--

Yt.T F--u-j!SAT (;OC 0.00 0-0() ".0f
(IN ThE AGE 0 .IC TO 2.24 RAOIA'NS)

------------------------------------------- -------------------------------------

4wA'NjTITY RMS * AVG. * 3RL , ITH MAX. *
------------------------- ---------------------- ......------------- *

I.ISPLnCEF'E:'T* 0.347L )1 0.307E 01 0.491L 01 0.626t 01 0.116L 02
- -i I', C, t. 0. ).1$2E O6 0.161- 06 0.257E Ob 0.327L 06 0.619E 06
SHFAR * 0.761E 04 0.67jE 04 0.107E 05 0.136E 05 0.258L 05
i': :K,!,  * .05t 01 C.937E CO C.149E rI O.1')OE o1 o.3 CL C) 1
SL, PE * 0. 17L- 01 0. ?2-O u.119E 00 C.147L 00 0.277E 00
CbRVAIt.Rt * 0.262-0? 0,.231E-02 l. 370E-C,2 0.471F-0? C.qE-02

------------------------------ *--------------------------- *-------------- *--------------

* I Zi'TAL PLANE--

R-Sr';,'.:T F-eENCIES AT 0.10 1.39 0.00 0.(.0
I*( TL (A:'t 0.10 TH 2.24 <ALIANS)

-------------------------------------*----------- ------- 4-------------- -----------------------

. ,T I TY R(S AVG. 3RD I( ITH FAX.
-------------------------------------------------- ------- *--- ---------- ------ 4---- ---------- *

[ISPLACE !_\T* 0.371E 00 C,.32bE 00 0.525F 00 0.,6PE 00 C.12tE 01
,.;'., , , . O.673E 05 C.596b 05 0.95?E 05 u.121L 06 0.229r 06
S-Ak e.3E 04 0.352L 04 0.563E 04 0.717t 04 (.13 5 05
SLO.P F ( .171E-C;I C.151E-01 0.242E-Cl 0. 0P -O1 0.5P3E-01
CbVA'r 10. 0-)E-03 C.57E-03 0.117E-02 0.174E-02 0. 3?9L-(;2

------------- ----------------------------*---------------*



HYDRONAUTICS, INC.
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CONFIGURATION IV

29.99 DEG.

WAVE HEIGHT 10.00 FT.

TENSION = -75000.00 Lb.

VLRTICAL PLANE--

;ESFnNANT FRECLEENCIES AT 0.00 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 2.44 RADIANS)

-------------------------- --- *------- -------------------- ------------ ---------- *

WUANTITY * kMS * AVG. * 3RD * 10TH * MAX. *
_- *-- - -- -*-------------.---....---------- .------ -- ---------- ---------- *

(I.SPLACECNE.T* 0.35-E 01 0.314E 01 0.502E 01 0.639E 01 0.120L- 02
I-. t;,IN5 0 '1Y.* 0.167E 06 0.14HE 06 0.237E 06 0.301E 06 0.570E 06
SHFAR * 0.701E 04 0.620E 04 0.991E 04 0.126E 05 0.238L 05
IMMERSION * 0.962E 00 0.851E 00 0.136E 01 0.173E 01 0.327E 01
SL(9PE * 0.774E-01 0.685E-01 0.109E 00 0.139E 00 0.263E 00
CURVATURE * 0.241E-02 O.21.3E-02 0.341E-02 O.434E-02 0.620E-02

------------------ *----------- ---- *------ ---------- *------------------------*

HUR I ZIrITAL PLANE--

RESOAAANT FREC~uENCIES AT C.10 1.54 0.00 0.00
(IN TI!E 4-AjGE 0.10 TO 2.44 RADIANS)

---------......-------------- ------ ---- -------- ---- .----------

,,UANT ITY * RmS * AVG. * 3RD * 10TH * MAX. *
-------------- *----------------------- --------------------- ---- *------ ---------- *

C'ISPLACEV'F.T* 0.199E 01 0.176E 01 0.282E 01 0.359E 01 0.678E 01
r-,N)ING rPPM.* 0.350E 06 0.309E 06 0.495E 06 0.630E 06 0.119E 07

SHE0R 0.211tL 05 O.IR7E 05 0.299E 05 0.381L 05 0.719E 05
SLOPF * O.877E-0 0.776E-01 0.124E 00 0.157E 00 0.298E 00
CURVATLRE * 0.503E-02 0.445E-02 0.712E-02 0.906E-02 0.171E-01

...... *------------- - --- *---------- -*----------- ----------- *

I
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C'jF1GL.RATI(lN IV

LA InC : ?6<J .'-9 0U-G.

v.AVE [IC,-T : lo.CC FT.

TtNS1IC.% -75o00.00 Lt.

VLRTICAL PLANI--

,LSC NANT F',LuL' NCIES AT 1.54 1.69 0.00 0.00
III, TFI K,*,\,E 0.10 T 3.C4 ,AIJIA"S)

------------------------------------- ---------- ---------- *---------- ---------- ----------
u A ITITY Rf.S , AVG. * 3RU 10TH , : AX.

--------------------- *---------*------------*--------------- ---- *------ --------------------- -----------

I'ISPLAC E'lT - 0.362E 01 0.320E 01 U.512L 01 0.652L 01 0.123t 02

L: , I\, %C . 0. 1O7L 06 0.954E 05 0.152L ()- 0.194E 06 0.366E 0-
SHFAflk 0.49LE 04 0.434E 04 O.,93L 04 0.883E C,4 0.166E 05
]M.E.sO,% 0- .750F 00 O.664E 00 1.106E Cl 0.135E 01 0.255L 01

SLOPE * C.54.45E-01 0.775E2 -01 0.987£-01 0.186E 00
CURVATURE ' 0.155E-02 0.137E-02 0.219E-0L 0.279E-02 0.527E-02

-----.--------------- ---------- *---------- ---------- ----------

FiL, RIZ[!TAL PLANE--

tS(INANT FRtLuENCJrS AT 0.10 2.19 0.00 0.c-C
(% TI-E JA- GC 0. 10 TO 3.04 RADIANS)

--- ----------------------- ------- - ------------- - -----------

,,UAJTI TY AVG. * 3RI, I( TI S AX.
--------------------------------------------------------------------.-----.------- -- -- -- -- ----

FISPLACLNFT 0.?6E 01 0.237L 01 0.379t 01 0.4F3E 01 0.3I3L 01
BNFJ',,0 wC. O.t69E 0& 0.150r 06 u.?3 9 t 06 0.105r (6 0.577E 06
SHEAR 0-115L 0 J5 0.102L 05 0.163L 05 0.20PL c-5 f.393E 03
SLnPE * 0.5CIE-01 C.443E-01 0.708E-01 (;.9O 2 E-O1 0.170E 00
CURZVATURE 0.?44t-o? 0.216E-02 0. 345E-02 0.4QE-02 0. 3 0 -C2

......-.------ *------- ---------- -- - --- ----------- - -----------



HYRIINAUT I CS, INC.
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CONFIGURATION IV

HLAfING 90.00 DEG.

WAVE HFICHT = 10.00 FT.

TENSIU', -75000.00 LFP.

VtRTICAL PLANt--

LSOINANT FREQuFNCIES AT 1.49 0.00 0.00 0.00
(IN Tt-E RA4GE 0.10 TO 4.t4 ,RADIANS)

------------------- *------ --------------------- ---------- ------ *---- ---------- *

QbANTITY * RMS * AVG. * 3RD * 10l * MAX. *
----------------------------------- --- *------- -------------------- ----- *------ ---------- *

DISPLACEMENT* 0.353b 01 0.312E 01 0.499E 01 0.636E 01 0.120E 02
HbNI;ING M01-.* 0.826E-02 0.731E-02 0.116E-01 0.I4PE-01 0.281E-01
SHEAR * 0.227E-06 0.201E-06 0*321E-06 0.409E-06 0.773E-06
IMMKERSION * 0.651C: 00 0.576E 00 0.921E 00 0.117E 01 0.221E 01
SLCPE * 0.127E-04 0.112E-04 0.179E-04 0.228E-04 0.432E-04
ClRVAILJkL * O.118L-09 0.105E-09 0.168E-09 0.214E-09 0.404E-09

,---------------- - ----- ---------- -.---------- ---- .----------

HCRI ZO.JTAL PLANE--

: LSr,,ANT FJLWUENCIES AT 0.10 0.00 0.00 0.00
(IN THE R A.GE 0.i0 TO 4.64 RADIANS)

-------------------- *----------------------- --------------------- ---- *------ ---------- *

CAUANTITY * RMS * AVG. * 3RD * 10TH * M'AX. *
----------------------- *----------------------- --------------------- ---- *------ ---------- *

,ISPLACEMNT* 0.316E 01 0.279E 01 0.447E 01 0.569E 01 0.107E 02
PNIING MOM.* 0.101E-01 0.895E-fl2 0.143E-01 0.182E-01 0.343E-01
ShEAR 0.327L-06 G.289E-06 0.462E-06 0.5R9E-06 0.IlIE-05
SLrPE * 0.118 E-04 0.104E-04 0.167E-04 0.213E-04 0.402E-04
CbRVATtRE * 0.145E-09 0.128E-09 0.205E-09 0.261E-09 0.494E-09

-------------------------------------------- ---------- ---------- ---- *------ ---------- *

LI



HYFRNrA UTICS INC.
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L(:AFIGURATI}C IV

I-L/'F'I~ -- 5.0(0 DEG.

,VE ,FIGHT = )5,FO FT.

TrNSIN = -7'CO0.CO L,.

VLR T ICAL PLA jt--

i'S('!A':T F4LU-,E-NCItS AT C.O0 0.00 0.00 0.0')
(,IN THE -,4., GE 0.10 TO 2.14 RAUIANS)

---------------------- -- *-----------*---------- ---------- -----------------------
'tuAKTITY , RMS * AVG. * 3R6 R IOTI t VAX. 4

--------------------------------------------- ---- *------ --------------------- ------- *--- ----------
I ISPLACEt E jT* 0.566L 01 0.501E 01 0.801L 01 0.1 C2 02 0.192F 02
1LN IIr, G 'nr. .* 0).202E 06 C.17FE 06 0.2P5E ( 0.363r- 06 0. 6E 06
St-EAR * 0.o04E 04 0.712E 04 O.113F )5 (I.144L 05 0.273L 05
IP.'F _II,', * 0. O E 0L (.961E 00 0.1541 "1 r.1 ))E C. I n.3hg: Cl
()Li'Pt x- 0.1(1E 00 G .90IL-C U.144t (j, 1.53L 00 ".346- (C

.,uRVA7URE * . 9UE-(C2 u.257E-02 0.41 [E-02 0. "23L-02 0.98tbE-(2
---------------------------------------- *---------- ---------------------------------- -----------

I- TL",TAL PLANE--

'eL Xt-l'A'IT FP1:,.UFNCIES AT .IC 1.39 0.00 0.0C
1: TtE -A JGt 0.1 TO ?. 14 RAiIANS)

----------------------- *-------- -------------------- ---------- *------------*-------------*
,.uArT TY i'S AVG. * 3R C 4: 1(lTfl * AX.

-------------------------- --- *------------ --- ---------- ---------- *------------4----- -----------

iSPL,,CE1t:,T ,'! ,.50,#E 00 0,.446E 00 0.713e_ O0 0. 407L 00 (..171t Ol
-tV I.G ICF'.* 0.694E 05 0.614E 05 0.982E 0) 0.125t 06 0.23b 06

t- AP. 0.409L- 04 0.362E 04 C.57PL 04 (.716- C4 C.l-9r 05
L-,UI'Pt * C.lIe1E-01 0.160E-01 0.256E-01 0.1?6c-0l ').616L-0t

CLVtTtR 4: n. 9 9 9E-0 3 0.884E-0 0 . 141e-( ( O.179,-C r.3-E-(2
---------------------------------------- *----------------------- -------------- *------- -----------

K.-
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CONFIGURATION IV

H-EADIrN; = 29.99 DEG.

.sAVE HEIGHT z 15.60 FT.

TENSI N -75000.00 Lb.

VERTICAL PLANE--

RESCNANT FREGLENCIES AT 0.00 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 2.24 RADIANS)

---- *----------*------------------------ ---------- ------ *---- ---------- *

CUANT ITY * RMS * AVG. * 3RD * 10TH * MAX. *
---- *----------------------------------- ---------- ------ *---- ---------- *

DISPLACEWE T* 0.570E 01 0.504E 01 0.806E 01 0.102E 02 0.193E 02
DENCING M'OM.* 0.182E 06 0.161E 06 0.257E 06 0.327E 06 0.619E 06
SHEAR * 0.729E 04 0.645E 04 0.103E 05 0.131E 05 0.248E 05
IlMERSIU,% * 0.975E 00 0.863E 00 0°137E 01 0.175E 01 0.331E 01
SLC-PE * 0.941E-01 0.832E-01 0.133E 00 0.169E 00 0.319E 00
CURVATURE * 0.262E-02 0.231E-02 0.370E-02 0.471E-02 0.890E-02

---- *--------------------*---- ---------- ---------- ------ *---- ---------- *

HORIZONTAL PLANL---

RESnNANT FREQUENCIES AT 0.10 1.54 0.00 0.00
(IN ThE RAIGE 0.10 TO 2.24 RADIANS)

---- *---------*-----------*------------ ---------- ------ *---- ---------- *
,:uA.T I TY * RMS , AVG. * 3RD * IOTH * MAX.

-------------- ----.---------- ----------- .----------
,ISPLACEMFNT* 0.2FOE 01 0.247E 01 0.395E 01 0.504E 01 0.952E 01
HENPING MCI?.* 0.358E 06 0.316E 06 0.506E 06 0.644E 06 0.121E 07
SHEAR * 0.215E 05 0.190E 05 0.305E 05 0.388E 05 0.733E 05
SLUPE * 0.920L-01 0.814E-01 0.130E 00 0.165E 00 0.312E 00
C RVATL,RE * 0.515L-02 0.455E-02 0.72P1-02 0.927L-02 0.175E-01

------------ *-------------*------------------------- ---- *------ ---------- *



HYrFrINAIT ICS, INC.
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C.FIGU'RATICN IV

-rPI',C =59.99 LEG.

vAV[ HEIGHT 1 5.FO FT.

T tNS It' = -7bO00.00 Li,.

VL;RT I CAL PLANL--

RLSf'ANjT Ft'..UENCI[S AT 1.54 1.69 0.00 0.00
(IN THE ,<AqGE n.i(' TO 2.64 RAOIANS)

------------------------------------------------------------- *------------------

' UANT I TY , R.S AVG. * 3 R! , ICTI! , AX
------------------------------------ ----- 4----- ---------- ---- *------ ---------- *

I;ISPLACEPmNT* 0.570E 01 C.505E 01 .O6L 01 0.102E 02 (1.194L 02
PLNPING Mtn.* O.11L 06 0.9P6E 05 O.157E Oo 0.20W- 06 O.379L 06
,IEA1 4 0.494E 04 0.437L 04 0.699L 04 0,P90h )4 O 05

I,\MFRSIC:, * 0.770E O0 (.661E 00 0.10E 01 (.13FE 01 O.261E 01
SLrPL * 0.610E-01 0.*5hE-O1 0.P91E-01 0.113E O 0.214L 0(

CURVATURE * 0.1605-02 (.141E-02 0.226E-02 0.288E-02 0.545E-02
----------------- *--------------*---------- ---------- ---------- --------------

H,.I,1C,%TAL PLANI--

-S1:JA-,T FREl.LF,,,CIES AT C.Io 2.19 0.0o 0.00

(I THI kA,GE 0.10 To 2.U4 RADIANS)

-------- *------------------------ ------- *--- ---------- ---------- ---------- *
;)bLiA'T I T Y 4 Rt' S , AVG. 3R L I TH " ,AX.

----------.------------- - - - --- ---------- ---------- *----------
I S PL,. Ct!:,FT* 0.440E 01 0.389E 01 0.h22L 01 (.792t 01 n .149%, C?

ILNVI(U; 0.171E 06 0.151t 06 0.241& h 0o.307t- ( 0."',1 f)
SHF p 0.114.E 05 O.1OIE 05 0.162E 05 0.206L 05 0.490C 05

S Lt(PI F 0.553E-01 0.4 OE-0I 0.792E-01 0.996F-01 0.1HE 00
CLKVATlj<t 4 0.246L-02 0.217E-02 0.34PE-C2 0. 443P-(2 0 .F36E-02

---------------------------- --- .---------- ------- -----------



HYDRCNAUT IC5, INC*
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CONFIGURATION IV

HEADING - 90.00 UEG.

WAVE HEIGHT = 15o°O FT.

TLNSI," - -75000.00 LB.

VERTICAL PLANE--

RLSONANT FRLOUENCILS AT 1.49 0.00 0.00 0.00
(IN ThE RANGE 0.10 TO 4.14 RADIANS)

.............- *-.--*-------- -------- * ---------- ------ *----------*

QUANT!TY * RMS * AVG. * 3RD * ICTH * MAX. *
------------------------------------------- -*-------------- -------------------------------

LISPLACEMENT* 0.561E 01 0.497E 01 0.794E 01 0.1O1E 02 o.lgnE 02
fiENI)ING mnmf.* 0.827--02 0.732E-02 0.117E-01 0.148E-01 0,2RE-01
SHEAR * 0.204E-06 0.180E-06 0°288E-06 0. u7E-06 0,693E.-06
IMPERSION * 0.666E 00 0.589E 00 0.942E 00 0.119E 01 0.226E 01
SLOPE * 0.145E-04 O.128E-04 0.205E-C4 0.261E-04 0,494E-04
CLRVATURE * 0.119E-09 O.105E-09 0.16E-09 0.214E-09 0.404E-09
------------- * ---------- * ---------- *---------- * ---------- *----------*

hUR IZ0iTAL PLANE--

RLSONA.NT FREOUE1CIES AT 0.10 0.00 0.00 0.00
(I THE RANdGE 0.10 TO 4.14 RADIANS)

---------------------- ------------------ *-------------- --------- ---------------------

U.ANTITY * RMS * AVG. * 3RD * IOTH * MAX. *
----------------------- *----------------------- --------------------- ---- *------ ---------- *
CISPLACEMENT* 0.519E 01 0.459E 01 0.734E 01 0.934E 01 0.176E 02
BENDING Ktrv.* 0.997E-02 O.8i82E-02 0.141E-01 0.179E-01 0.339E-01
SHEAR * 0.291L-06 0.257E-06 0,411E-Ob 0.524E-06 0.990E-06
SLOPe * O,134E-04 0119E-04 0,190E-0' 0.242E-04 0,457E-04
CURVATURE * 0.143E-09 0.127E-09 0.202E-0^1 0.?5HE-O(i 0.487E-09

.------------- * ----- --- -------- .---------- - *.---- ---------- *
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CLO"FIGURATION IV

t'.OC UEG.

r.AVE t- EIGHT 20.00 FT.

T .rI'A,, -75000.00 Lh.

VtRTICAL PLANE--

kLS(1,!lNT FHIE( UENCILS AT 0.00 0.00 0.00 0.00
(I TIHE A'W.G( 0.1; TC 2.04 RADIANS)

..............-----..------- *------*-------* ----- - -- ---------- * ---------- *

CLANT I TY X, RMS * AVG. * 3RD * IOTH * wAX. *
*--------------------*---------------*------------ ---- *------ ---------- --- *------- ----------- *

[ISPLACEIENT* 0.719c 01 C.636E 01 0.101b 02 0.12qE 02 0.244L 02
BNF I,(L iL,.* 0.?0bL 06 0.1E4E 06 0.294E O6 0.175E nlb 0.70HE 06
SHEAk * 0.815E 04 0.721E 04 0.115L 05 0.146- 05 0.277t 05
IMMERSIt * O.lOeL 01 0.957E 00 O.15?L 01 0.194E Ol 0.367E 01
SLFCP 0 (.II1E 00 0.1)82E-01 0.157E CO 6.199E CO u.377L 00
CURVATI;RE * 0.29 j-02 0.265E-02 0.424t-02 0.539L-02 0.1OIE-01

.......----........--.----------. * -- ---------- ------- ---------- *

H6RIZC'-TAL PLANC- -

-<tSjANT FIEUL;ENCES AT 0.10 1.39 0.00 0.00
(PI TrE ,, GE 0.10 TO 2.04 RADIANS)

---------------- *------ ------------- ------------ ---------- ---------- --------------- *

iukIAilT I TY * Rv.S * AVG. * 3RD * 1CTH * MAX. *
-,--------------- ........ - ..........---------- ------- ----------

DISPLAEPNTrf 0.611: 00 0.541E 00 0.864r 00 0.110E 01 0.207E 01
PtNIINC .,f: .* 0.7001 05 0.619E 05 0.990E 05 0.126E 06 C.238L 06
SF-EAR 0. 4 121 04 0.364[ 04 0.582L 04 0.741E 04 0.140L 05
SLOPE * O.lP--Ol 0.164E-01 0.262E-01 0.333E-01 0.630E-01
CuRVATiJ-e 0.1UCt-02 0.891E-03 O.142L-02 0.181E-02 '.342E-o2

-------------- *------------------*------------- ---- *------ ---------- ---------- ---------- *

K .... . .....,. .... ....... ....



HYCRONAUTICS. INC.
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CONFIGURATION IV

HEADING 29?.99 U)EG.

wAVE HEIGHT =20.00 FT.

mTENSION = -75000.00 LE.

VE:RTICAL PLANE--

RESONANT 1REQLENCIES AT 0.00 0.00 0.00 0.00I
(IN THE RANGE 0.10 TO 2.24 RADIANS)

------------------------------------ *-------- --------------------- ---- *------ ---------- *

0QUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *--- *~--------*---------------- --------------------- ---- *------ ---------- *

ISACMT*0.721E 01 0.638~E 01 0.102E 02 0.129E 02' 0.245E 02
BENEING MGM,* 0.186E 06 0.1652 06 0.263E 06 0.336E 06 0.634E 06
SHEAR * 0.718E 04 0.653E 04 0.1042 05 0.132E 05 0.250E 05
IMMERSION * 0.988E 00 0-874E 00 0.139E 01 0.1772 01 0.336E 01
SLOPE * 0.1012 00 0.900E-01 0.143E 00 0.183E 00 0.345E 00
CL'RVATURE * 0.268E-02 0.237E-02 0.379E-02 0.483E-02 0.913E-02

----------- *-------------- ---------- ------------- -------------- ---- *------ ---------- *

HORIZONTAL PLANE--

RESONANT FREQUENCIES AT 0.10 1.54 0.00 0.00
(IN THE RANGE 0.10 TO 2.24 RADIANS)

-- - - - *--------------------- --- *------- --------------------- ---- *------ ---------- *

LUUANTITY * RMS * AVG. * 3RD * 1TH * MAX.*-- - - -------------------------------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.344E 01 0.3042 01 0.487E 01 0.620E 01 0.117E 02
RENDING MOM** 0.360E 06 0.318E 06 0a509E 06 0.648E 06 0.122E 07
SHEAR * 0.216L 05 0,191E 05 0.306E 05 0.390E 05 0.737E 05

* SLOPE * 0.939E-01 0.8312-01 0.132E 00 0.169E 00 0.319E 00

* CURVATURE * 0.5182-02 0.458E-02 0,732E-02 0.932E-02 0.176E-01

-------K- --------- ----------- -- ----



HYCRENAUTICSINC.
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CONFICbRATION IV

= 59.99 ULG.

6,AVE i-. IGHT = 2(.00 FT.

It" Sit) ,  = -75000.00 LL..

VERTICAL PLA.Jt--

flNA'I FREC.,uENCIES AT 1.54 1.69 0.00 0.0
I N. T FE <A\GE 0.10 1"0 2.74 RAbIANS)

------------------.--------- ----------- -- * -- ---------- *
(_G ANTITY R.,S * AVG. * 3RD * 1lTh * VAX. *

---------------------------------------------- -*---------- --- -------------------------------

f'ISPLACE , ENT* 0.719E 01 0.637E 01 0.IOIE 02 0.129E 02 0.244E 02
BieN C-1iG .fH. 0.1122E 06 0.995E 05 0.159L 06 0.202f. 0 6 0.382L 06.
SHEAR * 0.495E 04 0.438E 04 U.699E 04 0.691E 04 0.168E 05
1rM'F RSIL * 0.773E 00 0.684E 00 0.109L 01 O.139E 01 0.262L 01
SL(UPE * 0.66E-01 0.592E-01 C.945E-01 0.120E 00 0.227E CO
CUkVAT()R8 0.161L-02 0.143E-02 0°228E-02 0.291L-02 0.55Ot-0?

-------------- *--------------------- --- *------- ------- *--- ---------- ---------- ---------- *

HL.R1ZC:%TAL PLANE--

RLSl'4,A ,:T F.k9OLENCIIES AT 0.10 2.19 0.00 0.00
(WI! TI- R,,lF O.IC TO 2.74 RADIANS)

------------------------ ----- ---------------------- --------------- -------

GA:N T I TY RMS * AVG. * 3RD * 1-TH *, ,AX .
-- - - - - -*----------------------- --------------------- ---- *------ ---------- *

CISPLACLMENT* 0.566E 01 0.501E 01 0.ROlt 01 0.102E 02 0.192L 02
,f,JrING ,..., 0.171E 06 C.11E 06 0.242E Ob 0.OPt 06 0.5P2 C6
SHAK * 0.114L 05 0.IO1E 05 0.161E 05 0.205E 05 0.3PEF 05
SLOPt- * P.5P0E-O 0.513E-01 0.820E-01 0.104E 00 0.197E O0
CU4VATURL 4 0.246E-02 0.217E-02 0. 34Bt-02 0.44.3E-02 0. 837E-02

------------------------ ------------------ -*---------- --- -------------------------------



HYGRONAUTICS, INC.
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CONFIGURATION IV

HLADING 90.00 DEG.

WAVE HEIGHT = 20.00 FT.

TENSION -75000.00 Lb~.

VERTICAL PLANE--

RESONANT FREQUENCIES AT 1.49 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 4.04 RADIANS)

- -------------------------------- --------------------- ---- *------ ---------- *

QLANTITY * RMS * AVG., 3RD * 10TH * MAX.,
--- ------------------------- -*---------------*-----------------------------

DISPLACEMENTd* 0.711E 01 0.629E 01 0.100E 02 0.12BE 02 0.241E 02
RENDING mr)m.* 0.828E-02 0.733E-02 0.117E-01 0*149E-01 0.281E-01
SHEAR * 0*199E-06 0,176E-06 0.281E-06 0*358E-06 0.676E-06
IM~MERSION * 0.670E 00 0.593E 00 0.948E 00 0.120E 01 0.228E 01
SLOPE * 0.154E-04 0.136E-04 0.217E-04 0.277E-04 0.523E-04
CURVATURE * 0.119E-09 0.105E-09 0*16SE-09 0.214E-09 0.405E-09

--- ------------------------- -*---------- ------ *---------------------------*

HORIZONTAL PLANE--

RtSflNANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(1I.1 THE RANG-. 0.10 TO 4.04 RADIANS)

-*--------------*-------------- ----------------- *----------------------------

QUANTITY * RMS * AVG. * 3RD * 10TH * MAX.
---------------------------- -*---------- ------ *----------------------------

DISPLACEME.,T4 0.667E 01 0.590E 0). 0.943E 01 0.120E 02 0.226E 02
BENDING MOM.* 0.993E-02 0.879E-02 0.140E-01 0.178E-01 0.337E-01
SHEAR *0.282E-06 0.249E-06 0*399E-06 0,508E-06 0#959E-06
SLOPE *0.142E-04 0.126E-04 0.201E-04 0,256E-04 0.485E-04
CURVATURE *0,142E-09 0.126E-09 0.202E-09 0.257E-09 0.485E-09

--- ------------------------- -*---------- ------ *----------------------------



HYDRONAUTICS, INC.
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COINFIGURATION V AND Vt

HLADING 5o00 UEG.

wAVE HEIGHT = 3.94 FT.

TENSION =0.00 LO.

VLRTICAL PLANt--

RESGINANT FREQUFNCIES AT 0.00 0.00 0.00 0.00
* (IN TI-E RA14GE 0.10 TO 7.44 RADIANS)

* *--------*----------------------- --------------------- ---- *------ ---------- *

QUANTITY RMS * AVG.* 3RD * 10TH * MAX. *
--------------------------------- -*-------------- ----------------- *----------------------------

DISPLACEM~ENT* 0.139E 01 0.123E 01 0.196E 01 0.250E 01 0.472E 01
HENDING MfJt.,** 0,131E 02 O.116E 02 0.18SE 02 0-236E 02 0,446E 02
SHEAR * 0.903L 01 0*799E 01 0.127E 01 0-162E 02 0.307E 02
IMMER51ON * O.765E-01 0.677E-01 0.108E 00 0.137E 00 0.260E 00

ISLOPE * 0l.136E 00 0.120E 00 0.193E 00 0.245E 00 O.464E 00
CURVATURE * 0.460E-01 0.407E-01. 0.651E-01 0.828E-01 0.156E 00

--------------------------- *---------- ----------------------------- ---- *------ ---------- *

H-URIZONTAL PLANE--

RESONANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 7.44 RADIANS)

------------------------------------------- -*-------------- --------- ----------------------

CUANTITY * RMS * AVG. 3RD * 10TH * MAX. *
--------------------------------------------------- --------------------- ---- *------ ---------- *

CISPLACEMENT* 0.120E 00 0.106E 00 0.170E 00 0.217E 00 0.410E 00
* LN[ANG MOM.* 0.252E 01 0.223E 01 0.357E 01 0.455E 01 0.860L 01

S~iEAR * 0-303E 01 0*26SE 01 0-429E 01 0.546E 01 0.103E 02
SLOPE * 0.139E-01 0.123E-01 0.196E-01 0.250E-01 0.472E-01
CURVATURE * 0.887E-02 0.785E-02 0.125E-01 0.159E-01 0.30!E-01

----------------------- ----- *------------ -*---------- ------ *----------------------------
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CONFIGURATION V AND VI

Hk:ADING 5.00 DEG.

WAVE HEIGHT 3.94 FT.

TENSION = 2000.00 LB.

VERTICAL PLANE--

RESONANT FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 6.24 RADIANS)

- -------------------------------- --------------------- ---- *------ ---------- *

QUANTITY * RMS * AVG. * 3RD * 10TH * MAX.
- -------------------------------- --------------------- ---- *------ ---------- *

l'ISPLACEMENT* 0.122E 01 0.108E 01 0.172E 01 0.219E 01 0.415E 01
RENDING MOM.* 0.315E 01 0279E 01 0,446E 01 0.567E 01 0.107E 02
SHEAR * 0.121E 01 0.107E 01 017IE 01 0.217E 01 0.411E 01
IMMERSION * 0.321E 00 0.284E nO 0.454E 00 0.578E 00 0.109E 01
SLOPE * 0.803E-01 0.711E-01 0.113E 00 0.144E 00 0.273E 00
CURVATURE * 0.110E-01 0.979E-02 0.156E-01 O.199E-01 0.376E-01

--------------- * ---------- -------- ------------ ------- ----------

HURIZONTAL PLANE--

RESONANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 6.24 RADIANS)

- -------------------------------- --------------------- ---- *------ ---------- *

(. LANTITY * RMS * AVG. * 3RD * 10TH MAX.
---------- *---------------*-------- --------------------- ---- *------ ---------- *

DISPLACENNT* 0.122t 00 0.108E 00 0o173E 00 0.221E 00 0.417E 00
BENDING MOM.* 0.I81E 01 0,160E 01 0.256E 01 0.326E 01 0.616E 01
SHEAR * 0.153E 01 0.136E 01 0.217E 01 0.277E 01 0.523E 01
SLOPE * 0.133E-01 0.118E-01 0.1B9E-01 0.240E-0l 0.454E-01
CURVATURE * 0.636E-02 0o562E-02 0.899E-02 0.114E-01 0.216E-01

------------------------ ------- ---------- ----------------- *



HYCRONAUTICS# INC.
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CONFIGURATION V AND VI

H.EADING = 5.00 DEG.

,WAVE HEIGHT = 3.94 FT.

TENSICON = 4000.00 LB.

VERTICAL PLANE--

kLSCNANT F !EQUFNCIES AT 0.00 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 5.64 RADIANS)

------ - ---------- -.---------- ---------- ------- ----------
.UANTITY RMS * AVG. * 3RD * 10TH * MAX. *

-------------------------------- -*-------------- ----------------- *----------------------------

UISPLAC.'ENT* 0.112E 01 0.999E 00 0.159E 01 0.203E 01 0.384E 01
BENDING MCM.* 0.207E 01 0.183E 01 0.293E 01 0.374E 01 0.706E 01
SHEAR * 0.589E 00 0.521E 00 0.833E 00 0.106E 01 0.200E 01
IMMERSION * 0.425E 00 0.37TE 00 0.602E 00 0.7o6E 00 0.144E 01
SLOPE * 0.669E-01 0#592E-01 O.945E-Ol 0120E 00 0.227E 00
CURVATURE * 0.729E-02 6.645E-02 0.103E-01 0.131E-01 0.247E-01

------------- *--------------*---------- ------------- -------------- ---- *------ ---------- *

HORIZONTAL PLANE--

RES'!NANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 5.64 RADIANS)

--------------------------- -*-------------- ----------------- *----------------------------

GUANTITY * RMS , AVG. * 3RD * 10TH * MAX.
-------------------------- *----------------------- --------------------- ---- *------ ---------- *

GISPLACEPENT* 0.124E 00 0.IIOE 00 0.176E 00 0.224E 00 0.424E 00
BENDING 'OC.* 0.149E 01 0.132E 01 0.211E 01 0.269E 01 0.508C 01
SHEAR * 0.103E 01 0o919E 00 0.146E 01 0.186E 01 0.353E 01
SLOPE * 0.131E-01 0.116E-01 0.185E-01 0.236E-01 0.445E-01
CURVATURE * 0.524E-02 0.464E-02 0.741E-02 O.r44E-02 0.178E-01

------------- *--------------*---------- ---------------------------- ----- *----- ----------- *

.... ... .. . • .... ... , . .. . ... . ... .. . w. ... ... ., ... ... ..
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1-VORONAUTICS, INC.

B -68

CONFIGURATION V AND VI

HEADING u29.99 DEG.

WAVE HEIGHT = 3.94 FT.

TENSION = 0.00 LB.

VERTICAL PLANE--

4ESONANT FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN THE RANGE 0.10 To 7.94 RADIANS)

--- ------------------------- -*---------- ------ *----------------------------
QUANTITY * RMS * AVG.* 3RD * 1TH * MAX.

-------------------- *-------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.139~E 01 0.1231E 01 0.196E 01 0.250E 01 0.473E 01
EENDING MOM.* 0.115E 02 0.102E 02 0-163E 02 0.207E 02 0.392E 02
SH-EAR * 0.815E 01 0.722E 01 0.115E 02 0,146E 02 0.277E 02
IMMERSION * 0.694E-01 0.614E-01 0.982E-01 0*125E 00 0.236E 00
SLOPE * 0.121E 00 0.107E 00 0.172E 00 0.219E 00 0.413E 00
CURVATURE * 0.404E-01 0.358E-01 0.572E-01 0.728E-01 0.137E 00

-*--------------*---------- ------------- -------------- ---- *------ ---------- *

HURIZCINTAL PLANE--

RESONANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN IHE RANGE 0.10 TO 7.94 RADIANS)

-*-----------*------------- -*---------------*-----------------------------

C.UANTIrY * RMS * AVG. * 3RD * 10TH * MAX. *
- -------------------------------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.693E 00 0.613E 00 0.980E 00 0.124E 01 0.235E 01
BENDING MOM~.* 0-123E 02 O.109E 02 0*1751E 02 0.222E 02 0.421E 02
SHEAR * 0.146E 02 0.130E 02 0,207E 02 0.264E 02 0.499E 02
SLOPE * 0.704E-01 0.623E-01 0.996E-01 0.126E 00 0.239E 00
CURVATURE * O.434E-01 0.384E-01 0.614E-01 0.782E-01 0.147E 00

- -------------------------------- --------------------- ---- *------ ---------- *



HYRC\AUT ICS# INC.

B - 69

CnNFIGURATION V AND VI

?99 P)EG.

WVL HIGHT 3.14 FT.

T."SIi = 2000.00 LE.

VERI I(AL PLANE--

.,:i(!A\ T F,<EQU[NCIES AT 0.00 0.00 0.00 0.00
(IN TFF RANGE 0.10 TO 6.54 RAI)IANS)

--------------------------------- --------------------- ---- *------ ----------*

,UA,4TITY * RMS * AVG. * 3R17 * IOTH * tAX. *
--------------------------------- --------------------- ---- *------ ----------*

I;ISPLACEhN-T* 0.125b1 01 0.110L 01 0.176L 01 0.2?5E 01 0.425L 01
Pv j, tc,.* 0.2F5: ol1 0.252E 01 0.403E 01 0.514E 01 0.970E Cl

S [A A * 0.110L U 0.980E 00 0.156L 01 0.199E 01 0.376E 01
IkERSICN * 0.285E 00 0.252E 00 0.403L O0 0.513E 00 0.969E 00
SL[,P * 0.746L-01 0.660E-01 0.105E 00 0.134E 00 0.253L- On
CLV,.TURE * 0.100E-01 0. 886E-02 0.141E-01 0.180E-01 0.340E-0]

-*--------------*---------- ---------------------------- ----- *----- ----------

H.C-,ILCNTAL PLANE--

RESOANT FREguFNCIES AT 0.10 0.00 0.00 0.00
(IN THE RA:qGE 0.10 TO 6.54 RADIANS)

-*--------------------- --- *------- -------------------- ----- *----- ----------

( LA'TITY * RNS * AVG. * 3RD * IOTH * V AX. *

--------------------------------- --------------------- ---- *------ ----------*

CISPLACEME,.T* 0.70±1E 00 0.621E 00 0.992E O; 0.126E 01 0.23PE 01
,tNI'ING O.0t.* 0.H59E 01 0.760E 01 0.121t 02 0.154E 02 0.292[ 02
SHEAR * O.6b6E 01 0.616E 01 0.984E 01 0.125E 02 0.236E 02
SLOPE * 0.674E-01 0.596E-01 0.953E-01 0.121E 00 0.2291 00
CURVATLURE * 0.301E-01 0.26,E-01 0.426E-01 0.54?E-01 0.102E 00

--------------------------------- --------------------- ---- *------ ----------*

.. . .- , . . . . . , . . ... ., .. .. .. . U
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HY0ONAUTICSvINCs

b 70

CONFIGURATION V AND VI

HEADlING a 29.99 06G.

WAVE HEIGHT = 3.9'4 FT.

TENSION a 4000.00 LB.

VERTICAL PLANE--

tREsnNANT FREQUENCIES AT 0.00 0.00 0.00 0,00
(IN THE RANGE 0.10 Tfl 9.94 RADIANS)

- * - -*----------------------- --------------------- ---- *------ ---------- *

W.UANTITY * RMS * AVG.* 3RD * 10TH * MAX.,,
- -------------------------------- --------------------- ---- *------ ---------- *

DEINGLACMENT* 0.117E 01 0.103E 01 0-165E 01 0#210E 01 0397E 01
BEC'ING MOM.E* 0.116E 01 0.165E 01 0.165E 01 0.336E 01 0.635E 01
SHEAR * 0.535E 00 0.47T3E 00 0.757E 00 0.963E 00 0.182E 01
IMPERSION * 0.380E 00 0.337E 00 0.538E 00 0.685E 00 0.129E 01
SLOPE * 0*628E-01 O.556E-01 O.889E-01 0.113E 00 0.213E 00
CURVATURE * 0,655E-02 0.580E-02 0.927E-02 0.11SE-01 0.223E-01

- *--------------*---------- ------------- -------------- ---- *------ ---------- *

HORIZONTAL PLANE--

RtsflNANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 5.94 RADIANS)

-. *~-- ------------- *-------- --------------------- ---- *------ ---------- *

QUANTITY * RMS * AVG. * 3R0 * 10TH * MAX. *
- -------------------------------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.710E 00 0.629E 00 0.100E 01 0.127E 01 0,241E 01
BENDING MOM** 0.715E 01 0.633E 01 0.101E 02 0912SE 02 0.243E 02
SHEAR * 0,479E 01 0,423E 01 0*677E 01 0.862E 01 0.162E 02
SLOPE * 0.660E-01 0.584E-01 0.934E-01 0.118E 00 0.224E 00
CURVATURE * 0.251E-01 0.222E-01 0.35SE-01 0.4.52E-01 0.853E-01

----------- *-------------*---- ---------- ---- *------ ---------- ---------- ---------- *



HYDOCNAUTICS, INC.

8 - 71

CONFIGURATION V AND VI

HEADING 59.99 DEG.

HAVE HEIGHT = 3.94 FT.

T0NSICIN =0.00 1B.

* VERTICAL PLANE--

RESONANT FREQUENCIES AT 4.44 7.44 0.00 0.00
* (IN THE 4ANGE 0.10 TO 9.84 RADIANS)

------------------------------------------- --------------------- ---- *------ ---------- *

CUANTITY * RMS * AVG. * 3RD IO1TH P fAX.
--------------------------------------------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.139E 01 0.123E 01 0.196E 01 0.250E 01 0.473E Cl
BENDING MO(M.* 0.562E 01 0.515E 01 0.824E 01 0.104E 02 0.19FE 02
SH-FtR * 0.433E 01 0.383E 01 0.613E 01 0.780E 01 0.147E 0?
IMMERSION * 0*624E-01 0*552E-01 0,881E-01 0.112E 00 0*212E 00
SLOPE * 0.731E-01 0.647E-01. 0.103E 00 0.131E 00 0.248E 00
CURVATURE * 0*204E-01 0.181E-01 0.289E-01 0.368E-01 0.695E-01

------------------ *-------------*-------------*------------- *------------------------*

HORIZCNrAL PLANE--

RESONANT FREQLENCIES AT 0.10 0.00 0.00 0.00
(IN Th-E RANGE 0o.0 TO 9.84 RADIANS)

--------------------------------------------- --------------------- ---- *------ ---------- *

QUANTITY * RMS * AVG. * 3RD * 10TH * MAX.
--------------------------- *----------------------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.120E 01 0*106E 01 0-169E 01 0-216E 01 09408E 01
BENDING MOP*.* 0.105E 02 0.936E 01 0.149E 02 0.190E 02 0.359E 02
SHEAR * 0.110E 02 0.976E 01 0.155E 02 0.198E 02 0.375E 02
SLOPE * 0.739E-01 0.654E-01 0.104E 00 0.133E 00 0.251E 00
CURVATURE * 0*371E-01 0.32BE-01 0-525E-01 0*b68E-01 0-126E 00

--------------------------------------------- --------------------- ---- *------ ---------- *

L-



HYDRONAUTICS,INC.

8-72

CONFIGURATION V AND VI

HEADING = 59,99 DEG.

WAVE HEIGHT = 3.94 FT.

TENSIOJN = 2000.00 LB.

VERTICAL PLANE--

RESONANT FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 7.94 RADIANS)

------------------- *----------------------- --------------------- ---- *------ ---------- *

QUANTITY * RMS * AVG. * 3RD * IOTH * MAX. *
----------------------------------------------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.133E 01 0.117E 01 0.188E 01 0.239E 01 0.452k 01
BENDING MOM** 0.203E 01 0180E 01 0928RE 01 0.366E 01 0.692E 01
SHEAR * 0.806E 00 0.713E 00 0.113E 01 0.145E 01 0.274E 01
IMMERSION * 0.170E 00 0.151E 00 0.241E 00 0.307E 00 0.580E 00
SLOPE * 0.544E-01 0.482E-01 0.770E-01 0.980E-01 0.185E 00
CURVATURE * 0.715E-02 O.632E-02 0.101E-01 0.128E-01 0.243E-0I

------------------------- *---------- ---------------------------- ----- *----- ----------- *

HURIZONTAL PLANE--

RESONANT FREQUENCIES AT 0.10 0.00 0,00 0.00
(IN THE RANGE 0.10 TO 7.94 RADIANS)

- -- - - -------------- - ----- - - ---------- -------- ----------
QUANTITY * RMS * AVG. * 3RD * IOTH * MAX. *

------------------------ *----------------------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.120E 01 0.106E 01 0.170E 01 0.217E 01 0.409E 01
SENDING MOM.* 0.715E 01 0.633E 01 0.1O1E 02 0.128E 02 0.243E 02
SHEAR * 0.490E 01 0.433E 01 O.693E 01 0o882E 01 0.166E 02
SLOPE * O.70bE-01 0.o25E-01 0.999E-01 0.127E 00 0.240E 00
CURVATURE * 0.251E-01 0.222E-01 0.355E-01 0.451E-01 0.853E-01

------------------------------------------ --------------------- ---- *------ ---------- *

k-4
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HYDRONAUTICS, INC.

B -73

CONFIGURATION V AND VI

I-tADING 59.99 DEG.

iAVE HEIGHT 3.94 FT.

TENSION = 4000.00 LF.

VERTICAL PLANE--

RESONANT FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN TH-E RANG$E 0.10 TO 7.24 RADIANS)

---- ---------------------- -*---------- ------ *----------------------------

QUANTITY * RMS * AVG. * 3RD * 10TH * AX.
---- ---------------------- -*---------- ------ *----------------------------

I)ISPLACEMENT* 0l.12EE 01 O.113E 01 O*18it 01 0.231E 01 0.437E 01
BE~NDING MCM.* 0.127E 01 0.liet 01 0.180E 01 0.229E 01 0.433E 01
SH-EAR * 0,379E 00 0.335E 00 0.536E 00 0.683E 00 0.129E 01
IMMERSION * 0.238E 00 0.210E 00 0.336L 00 0.428E 00 0.810E 00
SLOPE 0*3472E-01 0.418E-01 0.66SE-01 0.850E-01 0.160E 00
CURVATURE * 0447E-0J 0.395E-02 0.632E-02 0.804E-02 0.152E-01

------------- ---- *------ ---------- *------------- *------------------------*

HORIZONTAL PLANE--

RESONANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN THE 4<ANGE 0.10 TO 7.24 RADIANS)

--------------------------- *---------- ------ *----------------------------

QUANTITY * RMS * AVG.* 3RD * 10TH * MAX. *
--------------------------------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0,121E 01 0.107E 01 0.171E 01 0.217E 01 0.411E 01
BENDING MOMo* 0,601L 01 0.532E 01 09851E 01 0.108E 02 0.204E 02
SHEAR * 0.343E 01 0.304E 01 0.486E 01 0.619E 01 0.116E 02
SLOPE * 0.691E 31 0.b12E-01 0.97SE-01 0.124E 00 0.235E 00
CURVATURE * 0.211E-01 0.186E-01 0.29SE-01 0.380E-01 0.71BL-01

-*--------------*---------- ------------- -------------- ---- *------ ---------- *



HYDRONAUTICSINC,

B- 74

CONFIGURATION V AND VI

HEADING = 90.00 DEG.

WAvE HEIGHT = 3.94 FTs

TENSICj = 0.00 LB.

VERTICAL PLANE--

RESONANT FREQUENCIES AT 4.39 0.00 0.00 0.00
(IN ThE RANGE 0.10 TOIl.04 RADIANS)

--------------------------------------------------- --- --------- ------- *--- -----------

QUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
----------------------- *----------------------- --------------------- ---- *------ ---------- *
DISPLACEMENT* 0.139E 01 0,123E 01 0.196E 01 0.250E 01 0.473E 01

BENDING MOM.* 0.323E-06 0.286E-06 0.457E-06 0.583E-06 0.1IOE-05
SHEAR * o.b9OE-10 0.610E-10 0.976E-10 0.124E-09 0.234E-09
IMMERSION * 0.657E-01 0.581E-0i 0.929E-01 0.I1SE 00 0.223E 00
SLOPE * 0.168E-04 0.149E-04 0.238E-04 0.303E-04 0.573E-04
CURVATURE * 0.113E-08 0.1OOE-08 0a160E-Ob 0.204E-08 0.386E-08

---------- *--------------*---------- ------------- -------------- ---- *------ ---------- *

I
HCRIZONTAL PLANE--

RESONANT FREOUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO11.04 RADIANS)

*-----------------------*---------------*-------- --------------------- ---- *------ ---------- *
OuANTITY * RMS * AVG. * 3RO * 10TH * MAX. *

----------------------------------------------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.138E 01 0.122E 01 0.196E 01 0.249E 01 0.471E 01
BENCING MOM.* 0.801E-06 0.709E-06 0.113E-05 0.144E-05 0.272E-05
SHEAR * 0.241E-09 0.213E-09 0.341E-09 0.434E-09 0.821E-09
SLOPE * 0.20IE-04 0.178E-04 0.285E-04 0.363E-04 0.686E-04
CURVATURE * 0.281E-08 0.248E-08 0.397E-08 0.505E-08 0.955E-O

-------------------- *----------------------- --------------------- ---- *------ ---------- *

AI
K



HYDRONAUTICSINC.

B - 75

CONFIGURATION V AND VI

HLACING = 90.00 DEG.

WAVE HEIGHT = 3.94 FT.

TENSION 2000.00 LB.

VERTICAL PLANE--

RESONANT FREQUFNCIES AT 4.39 0.00 0.00 0.00
(IN THF RANGE 0.10 TOIL1.04 RADIANS)

---------------------- *--------- ------- *--- ---------- --- *------- ---- *------ ----------*

QLUANTITY * RMS * AVG. * 3RD * IOTh * MAX. *
------------------------------------------------- --------------------- ---- *------ ----------*

DISPLACEMENT* 0.139E 01 0.123E 01 O.196E 01 0.250E 01 0.473E 01
BENDING MOM.* 0.323E-06 0.286E-06 0.457E-06 0.5B3E-06 0.110E-05
SHEAR * 0.690E-1O 0.blOE-10 0.976E-10 0.124E-09 0.234E-09
IMMERSION * 0.657E-01 0.581E-O1 0.929E-01 0.ISE 00 0.223E 00
SLOPE * 0.168E-04 0.149E-04 0.238E-04 0.303E-04 0.573E-04
CURVATURE * 0.113E-08 O.IOOE-08 0.160E-08 0.204E-08 0.386E-08
------------- * ---- ------ * ----------- ---------- ---------- ----------

HORIZONTAL PLANE--

RbSCNANJT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN TIE RANGE 0.10 TO11.04 RADIANS)

--------------------- *----------------------- --------------------- ---- *------ ----------*

QUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
------------------------------------------------- -------- *------------ ---- *------ ----------*

LISPLACEPFNT* 0.138E 01 0.122E 01 0.196E 01 0.249E 01 0.471L 01
BENUING VC'P.* O.8OIE-06 0.709E-06 0.113E-05 0.144E-05 0.272E-05
SHEAR * 0.241E-09 0.213E-09 0.34LE-09 0.434E-09 0.P21E-09
SLOPE * 0.201E-04 0.178E-04 0.285E-04 0.363E-04 0.6R6E-04
CURVATURE * 0.281E-08 0.24BE-08 0.397E-08 0.505E-OP 0.955E-OP
----------------------------- *---------- ------ *----------------------------

L-
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HYDRONAUTICS,INC.

B - 76

CONFIGURATION ' AND VI

HEADING 90.00 DEG.

WAVE HEIGHT = 3.94 FT*

TtNSICN = 4000.00 LH.

VERTICAL PLANE--

RESONANT FREQUENCIES AT 4,39 0.00 0.00 0.00
(IN THE RANGE 0.10 TOI1.0O RADIANS)

*--------*----------------------- --------------------- ---- *------ ---------- *
OUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *

- -------------------------------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.139E 01 0*123E 01 0.196E 01 0.250E 01 0.473E 01
BENDING MOM.* 0.323E-06 0.286E-06 0.457E-06 0.583E-06 0.110E-05
SHEAR * 0.690E-10 0.610E-10 0.976E-10 0.124E-09 0.234E-09
IMMERSION * 0.657E-01 0.581E-01 0.929E-01 0.11RE 00 0.223E 00
SLOPE * 0.168E-04 0.149E-04 0.238E-04 0.303E-04 0.573E-04
CURVATURE * 0.113E-08 0.i00E-08 0.160E-08 0.204E-08 0.386E-08

- ----------------------- *------------------------ ---- *------ ---------- *

HORIZONTAL PLANE--

RESONANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO11.04 RADIANS)

-*------------------ -- --------.---------- -- ------------- --
QUANTITY * RMS * AVG. * 3RD * IOTH * MAX. *

. . . .----------... ------ - -......... ----.......----------.-----------------
DISPLACEMENT* 0,138E 01 0.122E 01 0.196E 01 0,249E 01 0,471E 01
BENDING MOM.* 0.801E-06 0.709E-06 0,113E-05 0.144E-05 0.272E-05
SHEAR * 0.241E-09 0.213E-09 0.341E-09 0.434E-09 0.821E-09
SLOPE * 0.201E-04 0.178E-04 0.285E-04 0°363E-04 0.686E-04
CURVATURE * 0o281E-08 0.24bE-08 0.397E-08 0.505E-08 0.955E-08

- -------------------------------- --------------------- ---- *------ ---------- *



HYRONAUT ICS9 INC.

, - 77

CONFIGURATION V AND VI

h. ADINC = 5.00 DEG.

WAVE HEIGHT = 5.00 FT.

TENSIC.N = 0.00 LE.

VERTICAL PLANE--

RLSON.NT FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 7.24 RADIANS)

------------------------------------------ --------------------- ---- *------ ---------- *

C'jANTITY * RMS * AVG. * 3RD * IOTH * .AX. *
-- -- *------------------------ ----------------- *----------------------------

CISPLACEMENT* 0.176E 01 0.156E 01 0.249E 01 0.318E 01 0.600E 01
PENDING M 0M.* 0.131E 02 0.116E 02 O.186E 02 0.236E 02 0.447E 02
SHEAR * 0.897E 01 0.794E 01 0.126E 02 0.161E 02 0.305t 02
IMVMERSION * 0.756E-01 0.669E-01 0.106E 00 0.136E 00 0.257E 00
SLCPE 4 0.143E 00 0.126E 00 0.202E 00 0.258E 00 0.487L 00
CtRVATURE * 0.461E-01 0.408E-01 0.652E-01 0.831E-01 0.156E 00

--- ----------------- *-------------*------------- *------------------------*

H-R IZL.NTAL PLANE--

RESONANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 7.24 RADIANS)

------------ *---------*------------- ---------- ------ *----------------------------

wUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
-------------------------- *---------------*---------- ------ *----------------------------

DISPLACEMENT* 0.153E 00 0.135E 00 0.217E 00 0o.276E 00 0.521E 00
BENDING KOM.* 0.240E 01 0.212E 01 0.340E 01 0.433E 01 0.817E 01
SHEAR * 0. 'T7E 01 0.242E 01 0.386E 01 0.492E 01 0.930E 01
SLOPE * 0-143E-01 0.126E-C1 0.202E-01 0.257E-01 0.486E-01
CLRVATURE * 0.244L-02 0.746E-02 0.119E-01 0.151E-01 0.286E-01

------------------------------------------ --------------------- ---- *------ ---------- *

. ... ... .. .. , •• • . . . .. . . , . ... . . .



HYDRONAUTICStINC.

B-78

CONFIGURATION V AND VI

HEADING =5.00 DEG.

wAVE HEIGHT = 5.00 FT.

TENSIIDN = 2000.00 LB.

VERTICAL PLANE--

R~ESONANT FREQUENCIES Ar 0.00 0.00 0.00 0000
AIN THE RANGE 0.10 TO 5.94 RADIANS)

--- ------------------------- -*-------------- -------------------------------

(JUANTITY * RM~S * AVG. * 3RD * 10TH M fAX.
-*~~-------------------------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.161E 01 0.142E 01 0.227E 01 0.289E 01 0.547E 01
BENDING MOM** 0.320E 01 0.283E 01 0.453E 01 0.577E 01 0.109E 02
SHEAR # 0.115E 01 0.101E 01 0.162E 01 0*207E 01 0.391E 01
IMMERSION * 09327E 00 0.289E 00 0.462E 00 0.5882 00 0.111E 01
SLOjPE * 0.893E-01 0.790E-01 0.126E 00 0.160E 00 0.303E 00
CURVATURE * 0.112E-01 0.996E-02 0.159E-01 0.202E-01 0.382E-01

-*-------------- ---------- ------------- -------------- ---- *------ ---------- *

HORIZONTAL PLANE--

RESONANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 5.94 RADIANS)

- ------------------------------------------ ----- *----- ----------

k LlANTI TY * RMS * AVG. * 3R0; * 1< MAX. *
---------------- --------- -------- *--- ---------- - --- -*--- - -

DISPLACEMENT* 0.155E 00 0.137E 00 0.220E 00 0.280E 0.529E 00
6ENnING MOM.* 0.165E 01 0.146E 01 O.233E 01 0.297E 01 0.561E 01
SHEAR * 0.127E 01 0.112E 01 0.179E 01 0.2282 01 0.432E 01
SLOPE * 0.137E-01 0,121E-01 0.194E-01 0.247E-01 0*46bE-0l
CURVATURE * 0.579E-02 0,513E-02 0.819E-02 0.104E-01 0.197E-01
--- ------------- *------------ -*-------------- -------------------------------



hYnRGNAUTICSINC.

b - 79

CONFIGURATION V AND V1

f-EAPING : 5.00 UEG.

,AVE HEIGHT = 5.00 FT.

TFNSICN = 4000.00 Li.

VERTICAL PLANE--

"ESUNANT FREQUFNCIES AT 0.00 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 5.34 RADIANS)

---- ---------------------- -*---------------*-----------------------------

wLANTITY * RMS * AVG. 3RD ' 10TH * MAX.
---- ---------------------- -*---------------*-----------------------------

iISPLACEME. T* 0.151E 01 0.134E 01 0.214E 01 0.273E 01 0.516E 01
BENDING MOP.* 0.214E 01 0.189E 01 0.303E 01 0.385E 01 0.728E 01
SHEAR * 0.557E 00 0,493E 00 0,788E 00 0.100E 01 0.189E 01
IMMFRSIGN * 0.438E 00 0.38BE 00 0.620E 00 0°789E 00 0.149E 01
SLOPE * 0.762E-01 0.674E-01 0.107E 00 0.137E 00 0.259E 00
CLVATURE * 0.752E-02 0.665E-02 0.1O6E-01 0.135E-01 0.255E-01

-*--------------*---------- ---------------- *------------ ---- *------ ---------- *

Hf-IZ{NTAL PLANE--

RESONANT FREUUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 5.34 RADIANS)

---- ---------------------- -*---------------*-----------------------------

CUANTITY * RMS * AVG. * 3RD * 1DTH * MAX.
--------------------------------- --------------------- ---- *------ ---------- *

CISPLACEMENI* 0.15bE 00 0.139E 00 0.223E 00 0.284E 00 0.537E 00
PENPING ';0M.* 0.134E 01 0.119E 01 0.190E 01 0.242E 01 0.458E 01
SHEAR * 0.839E 00 0.743E 00 0.1I8E 01 O.151E 01 0.285E 01
SLOPE * 0.134E-01 0.119E-01 0.190E-01 0.242E-01 0.457E-01
CURVATURE * 0.473L-02 0.418E-02 0.669E-02 0.H52E-02 0.160E-01

- -------------- ---------- -------- ---------- ---------- ----------



HYDRONAUTICSINC.

8 ho8

CONFIGURATION V AND VI

HLA[ING = 29.99 DEG.

WAVE HEIGHT 5.00 FT.

TENSION 0.00 Lf.

VERTICAL PLANt--

RESONANT FREQUFNCIES AT 0.00 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 7.74 RADIANS)

-------------------- *---------------*-------- --------------------- ---- *------ ---------- *

WuANTITY * RMS * AVG. * 3RD * IOTH * MAX. *--- -------- *----------------------- --------------------- ---- *------ ---------- *
DISPLACEMENT* 0.176E 01 0.156E 01 0.249E 01 0.318E 01 O.601E 01
EN[(ING MOP.* O.115E 0? 0.102E 02 0.163E 02 0.207E 02 0.392E 02

SHFAR * 0.810E 01 0.71TE 01 0.114E 02 0.145E 02 0.275E 02
IMMERSION * 0.688E-01 0.609E-01 O.973E-OL 0.123E 00 0.234E o0
SLOPE * 0.127E 00 0.112E 00 0.180E 00 0.229E 00 0.433E 00

CURVATURE * O.405E-01 0,358E-01 0.572E-01 0.729E-01 0.137E 00
------------------------- *---------- ------------- -------------- ---- *------ ---------- *

HURIZUJNTAL PLANF--

RESONANT FREOUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 7.74 RADIANS)

- ------------------- *.---------------------- --------------------- ---- *------ ---------- *

OUANTITY * RMS * AVG. * 3RD * 1OTH * MAX. *
----------------------- *----------------------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.880E 00 0.779E 00 0.124E 01 0.158E 01 0.299E 01
BENVING MOM.* 0.11BE 02 0.104E 02 0.167E 02 0.212E 02 0.401E 02
SHEAR * 0.133E 02 0.117E 02 0.188E 02 0.239L 02 0.453E 02
SLOPE * 0.725E-01 0.642E-01 0.102E 00 0.130E O0 0.246E 0

CuRVATURE * 0.414E-01 0.367E-01 0,586E-01 0,746E-01 0.141E 00
-- -- - ------------------ -------- ------------- ------------------
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CONFIGURATION V AND VI

F-LAPING =29.99 DEG.

kAVE HFIGHT 5.00 FT.

TUNSION = 2000.00 Lb.

VLRTICAL PLANE--

RLSnNANT FREQUFNCIES AT 0.00 0.00 0.00 0.00
(IN THE RAWGe 0.10 TO 6.24 RADIANS)

---------------------- *----------------------- --------------------- ---- *------ ---------- *

QUANTITY * RMS * AVG. * 3RD * 10TH * VAX. *
------------------------------------------------- --------------------- ---- *------ ---------- *

CISPLACEMENT* 0,163E 01 0.145E 01 0.231E 01 0.294E 01 0.557E 01
IENrING MOM,* 0.288E 01 0.255E 01 0.408E 01 0.520E 01 0.982E 01
SHEAR * 0.105E 01 0.931E 00 0.14P1 01 0.189E 01 0.357E 01
IrMERSION * 0°289E 00 0.255E 00 0.40Ft 00 0.520 00 0982E 00
SLOPE * 0.823E-01 0.72SE-01 0.116E 00 0.148E 00 0.279E 00
CURVATURE * 0.01E-O1 0.897E-02 0.143E-01 0.182E-01 0.344E-01
- - - -------------- ------- -------- - ---------- ------- ----------

HORIZCNTAL PLANE--

RESCNANT FREULENCIES AT 0.10 0.00 0.00 0.00
(IN ThE RANGE 0.10 To 6.24 RADIANS)

--------------------------------- --- *------- -------------------- ----- *------ ---------- *

OUANTITY * RMS * AVG. * 3RD * IOTH * MAX. *
------------------------------------------------- --------------------- ---- *------ ---------- *

CISPLACEMEWLT* 0.890E 00 0.788E 00 0.125E 01 0.160b 01 0,302E 01
BENDING MOP** 0.7e7E 01 0.696E 01 0.111E 02 0.141E 02 0.267E 02
SHEAR * 0.580E 01 0.513E OL 0.820E 01 O.104E 02 0.197E 02
SLOPL * 0.692E-O 0.bl2E-01 0.97E-01 0.124E 00 0.235E 00
CURVATURE * 0.276E-01 0.244E-01 0.390E-01 0.497E-01 0°93PE-01

---------------------- *----------------------- --------------------- ---- *------ ---------- *

.... ... ... , .... ... , ... ... . , ... ... . , ... .... . , ... ... ..

K-|
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CONFIGURATION V AND VI

H-LAIING r-29.99 DEG*

WAVF HEIGHT 5.00 FT.

TENSION 4000.00 Lb.

VERTICAL PLANk:-

RESONANT FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN~ TH-E RANGE 0.10 TO 5.54 RADIANS)

---------------------- *---------- ------------- -------------- ---- *------ ---------- *

QUANTITY A RMS * AVG. * 3RD * 10TH * MAX. *I
--------------------------- ---------- ------------- -------------- ---- *------ ---------- *
DISPLACEMENT* 0,156E 01 0.138E 01 0.220E 01 0.280E 01 0.530E 01

* BENVING MGM** O.191E 051 0.169E 01 0.270E 01 0.344E 01 0.b49E 01I
SHEAR * 0.494E 00 0.437E 00 O.699E 00 0,890E 00 0.168E 01
IMMERSION * 0.389E 00 Oo345E 00 0.551E 00 0.701E 00 O.132E 01
SLOPE * 0.709E-01 0.627E-01 0o100E 00 0.127E 00 0.241E 00
CURVATURE * 0.670E-02 0.593E-02 0.94RE-02 0.120E-01 C.22BE-O1

---------------------- ---------- ------------- -------------- ---- *------ ---------- *

HURIZONTAL PLANE--j

RESONANT FREOUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 5.54 RADIANS)

----------------- *----------------------- --------------------- ---- *------ ---------- *
(JuANTITY * RMS * AVG. * 3RD * OTH * MAX. *I

--------------------- *----------------------- --------------------- ---- *------ ---------- *

DISPLACEM1ENT* 0.900E, 00 0*797E 00 0.127E 01 0#162E 01 0.3ObE 01
BENDING MCW .* 0.627E 01 0.555E 01 0.886E 01 0.112E 02 0.213E 02
SHEAR * 0.365E 01 0.323E 01 0.516E 01 0.657E 01 0.124E 02
SLOPE * 0.674E-01 0.597E-01 0.954E-01 0.121E 00 0,229E 00
CURVATURE * Oe220E-01 0-194E-01 0.311E-01 0.396E-01 09748E-01

---------------------------------- ----------------------------------------------
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CONFIGURATION V AND VI

I-tAFING =59.99 UEG.

wAVE HEIGHT 5.00 FT.

TENSICN = 0.00 LH.e

VERTICAL PLANE--

RESOINA',T FREQUENCIES AT 4.44 7.44 0.00 0.00
(IN THF RANGE 0.10 TO 9.54 RADIANS)

----- --------------------------------- --- -------------------------------

tLUANTITY * RMS A IVG. * 3RD * 10TH P AX. *
---------------------- ---- *------ ---------- *---------- ------ *---- ---------- *

lUISPLACEM1ENT* 0.176E 01 0.156E 01 0.25CE 01 0.3leE 01 0.601E 01
RPJlING I'1['U.* 0.580E 01 0.514E 01 0.821E 01 0.104E 02 06197E 02
SH-EAR * 0.425L 01 0.376E 01 0.602E 01 0.766E 01 0.144E 02
IPM' RSION * 0.622E-01 0.550E-01 0.879E-01 0-112E 00 0,211E 00
SLOPE * 0#764E-01 0,676E-01 0.108E 00 0.137E 00 0.259E 00
CURVATURE * 0.203E-01 0.180t-01 0.288E~-01 0.366E-01 0.693E-01

-*-------------- ---------- ------------- -------------- ---- *------ ---------- *

HURIZLJNTAL PLANE-

RESONANT FREwUENCIES AT 0.10 0.00 0.00 0.00
(IN Tf-E RANGE 0.10 TO 9.54 RADIANS)

-*-----------*------ -------- *------------ ---------- ------ *---- ---------- *

QUANTITY * RMS * AVG. * 3RD * 10TH M ~AX. *
----- -------------------------------- --- --------- ---------------------

UISPLACEMENT* 0.152E 01 0.135E 01 0.215E 01 0.274E 01 0.518E 01
RENI"ING f-MOl.* 0.100E 02 0.886E 01 0,141E 02 0.180E 02 0.340E 02
SI-EAR * 0.982E 01 0.869E 01 0.13RE 02 0.176E 02 0.334E 0?
SLOPE * 0.758E-01 0.671E-01 0.107E 00 0.136E 00 0.257E 00
CURVATURE * 0.351E-01 0.311E-01 0.497E-01 0-632E-01 0.119E 00

-*-------------*---------- --------------- ---------- ------ *---- ---------- *
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CONFIGURATION V AND VI

H~AL'\G =59.99 DEG.

wAVE HEIGHT 5.00 FT. A

TENJSION = 200U.00 LE.

VtRTICAL PLANE--

RESONANT FREQ.UENCIES AT 0.00 0.00 0.00 0.00
(IN THE kAiNGE 0.10 TO 7.64 RADIANS)

------------------------------------------ --------------------- ---- *------ ---------- *

QLANTITY * RMS * AVG. * 3RD * 10TH * MAX.
--------------------- *----------------------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.171E 01 0.151E 01 0,242E 01 0.308F 01 0.582E 01
BENDING~ MOM.* 0.203L 01 0.180E 01 O.287E 01 0.366E 01 0.692E 01
SHEAR * 0.773E 00 0.684E 00 0*109E 01 0.139E 01 0.262E 01
IMMERSION * 0.171E 00 0#151E 00 O.242L 00 0.308E 00 0.582E 00
SLOPE * 0,584E-01 0.517E-01 0.826E-01 0.105E 00 0.198E 00
CURVATURE * 0,714E-02 0.632E-02 0.101E-01 0.12SE-01 0.242E-01

--------- *-------------- ---------- ------------- -------------- ---- *------ ---------- *

HORIZONTAL PLANE--

RESONANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 7,64 RADIANS)

------------------------------------------ --------------------- ---- *------ ---------- *

Q~UANTITY * RMS * AVG. * 3RD * 10TH * MAX.
------------- *----------------- ---------- -*-------------- ----------------- *---- -----------

DISPLACEMENT* 0.153E 01 0.135E 01 0.216E 01 0.275E 01 0*520L 01
BENDING MOM.* 0.666E 01 0.5b9E 01 0.942E 01 0.119E 02 0.226E 02
SHEAR * 0.422E 01 0.374E 01 0.598E 01 0.761E 01 0.143E 02
SLOPE * 0.725E-01 0.641E-01 0,102E 00 0.130E 00 0.246E 00
CURVATURE * 09233E-01 0.206E-01 0.330E-01 0.420E-01 0.795E-01
------------------------------------------ --------------------- ---- *------ ---------- *
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CWNF1GURATION V AND VI

{'-LAtD I NG= 59.99 DEG.

v.AVE t.EIFHI= 5.60 FT.

TtNSI0\ 400n.00 Lb.

VERTICAL PLANE--

RES\'\A\T FRE;UENCIES AT 0.00 0.00 0.00 0.00
(14 TFE -A4GE 0.10 TO 6.84 RADIANS)

----------- *------------------ ------------- -------------- ---- *------ ---------- *
-(.'(UAT I TY RMS * AVG. * 3RD " 10TH * MAX. *
------------------ *---------------*-------- --------------------- ---- *------ ---------- *
[;ISPLACEV[:4T* 0.167E Ol 0.147E 01 0.23bE 01 0.300E 01 0.56SE 01
PENCINS MOM.* C.127E 01 O.113E 01 O.180E 01 0.229E 01 0.414[ 01
SHEAR * 0.353t 00 0.313E 00 0.500E 00 0.636E 00 0.120E 01
IF, SIol * .?4UL 00 0.212E 00 0.339E 00 0.432E 00 0.817L 00
SLOPE * 0.515E-01 0.455E-01 0.728E-01 0.927E-01 0.175E Oc
CURVATURE * 0.448E-02 0.3961-02 0.633E-02 O.FO6E-02 0.152E-C1
------------- * ------ , ..----.------- , .------------------ ----------

P*;-L I/.GTAL PLANE--

RESONANT FREUjUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RAqGE 0.10 TO 6.b4 RANIANS)

------------- ----- -,.---, ----------- ----------- ------------ ,
OUAN:TITY * RMS * AVG. * 3RD * .0T. * RAX. *

------------------------------------------ --------------------- ---- *------ ---------- *
F)ISPLACEMFIT* 0.153E: 01 0.136E 01 0.217E 01 0.?76E 01 0.522E 01

,Er', I&tG YCf..* 0.541E 01 0.479E 01 0.765E 01 0.974E 01 0.1I4E 02
SHEAR * 0.276E 01 0.244E 01 0.390E 01 0.497E 01 0.939E 01
SLOPE * 0.707-O1 0.b2bE-01 0.IOOE Of) 0.127E 00 0.240E 00
CURVATURE * 0,189E-01 O.16b1-01 0.26HE-O! 0.341E-01 0.645E-01
---------------------------------------- --------------------- ---- *------ ---------- *
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CO1NFIGURATION V AND VI

HEADING 90.00 DEG.

WAVE HEIGHT = 5.00 FT.

TENSION -0.00 LO.

VERTICAL PLANE--

RESONANT FREQUENCIES AT 4.39 0.00 0.00 0.00
(IN THE RANGE 0.10 T0IO.44 RADIANS)

------------------ *----------------------- --------------------- ---- *------ ---------- *

Q)UANTITY * RMS * VG. 3RD IO1TH * MAX.
--------------------------- *--------------- -------------- -------------------------------

DISPLACEMENT* 0.176E 01 0.156E 01 0.250E 01 0.318E 01 0.601E 01
BENDING MOM.* 0.317E-06 "0.280E-06 0.448E-06 0.570E-06 0.107E-05
SHEAR * 0.631E-10 0.55BE-10 0.892E-10 0.113E-09 0.214E-09
IMMERSION * 0.655E-01 0.580E-01 0.926E-01 0.118E 00 0.222E 00
SLOPE * 0.176E-04 0.155E-04 0.249E-04 0.317E-04 0.599E-04
CURVATURE * 0.LIIE-08 0.984E-09 0.157E-08 0.200E-08 0.378E-08

--------------- *-------------*-------------*------------- *------------*------------*

HORIZONTAL PLANE--

RLSONANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 T010944 RADIANS)

------------------- *----------------------- --------------------- ---- *------ ---------- *

UANTITY * RMS * AVG. * 3Ru * 1TH * MAX.
---------------------- *-------------------------- ---- *------ ---------- *---------- ------ *

DISPLACEMENT* 0.176E 01 0.155E 01 0.249E 01 0.317E 01 0.598E: 01
BENFDING MOM.* 0.726E-06 0.643E-06 0.102E-05 0.130E-05 0.247E-05
SHEAR * 0.196E-09 0.173E~-09 0.277E-09 0.353E-09 0.668E-09
SLOPE * 0#206E-04 09182E-04 0,29IL-04 0*370E-04 0.700E-04
CURVATURE * 0.255E-06 0.225E-08 0.360E-08 0.459E-08 0.867E-08

------------------------------- ---- *------ ---------- *---------- ------ *---- ----------
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CUiNFIGUURATION V AND V1

HEACING =90.00 DEG*

t-iAVE F'FIGHT = 5.00 FT.

T EN S IN z 2000.00 LB.

VLRTJCAL PLANE-

RLtSONANT FREQUjENC[ES AT 4.39 0.00 0.00 0.00
* (IN TIE tRANGE 0.10 T010O.44 RAUIANS)

---------------------------------------- ----------- ---------- *------------------------*

wuANTITY * RMS * AVG. * 3RD JO1TH * MAX.
--------------------------- *----------------------- --------------------- ---- *------ ---------- *

EISPLACEMrSNT* 0.176E 01 0.156E 01 0.250E 01 0*31PE 01 0#601E 01
C ENOINC, frfl.* 0.311E-06 0.280E-06 0.44SE-Ob 0.570E-06 0.107E-05
SHFAR * 0.631E-10 0.55SE-1O 0.892E-10 0.113E-09 0.214E-09
IMMERSION * 0.655E-01 0.580E-01 0.926E-01 0.118E 00 0.222E 00
SLOPE * 0,176E-04 0.155E-04 0.249E-04 0.317E-04 0.599E-04
CURVATURE * 0.1IE-08 0.984E-09 0.157E-06 0.2COE-08 0.378E-08

---------------------------- *-------------- ---------- -------------- ---- *------ ---------- *

HuR I ZfNTAL PLANE-

RESnNANT FREUuENCIES AT 0.10 0.00 0.00 0.00
(INJ TI-L RAJ4GE 0.10 TC10.4t tAUIANS)

*-------------------------*----------------------- --------------------- ---- *------ ---------- *

CLuANTITY * RMS * AVG. * 3RD * 10TH * MAX.
--------------------------- *----------------------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.176E 01 0.155E 01 0.249E 01 0.317E 01 0.59PE 01
LBtNPING MOHt.* 0.726tb-06 0.643L-06 0.102E-05 0*130E-05 00247E-05
SHEFAR * O*19bL-09 0.173E-09 U.277E-09 0.353E-09 0.668E-09
SLiPE * 0.206L-04 0.182E-04 0.291L-04 0.370E-04 0.700E-04
CURVATURE * 0.255E-08 0.225E-08 0-360E-08 0.459E-08 0.867EE-08

----------------------- *----------------------- --------------------- ---- *------ ---------- *
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CONFIGURATION V AND VI

HEADING 90.00 DEG.

WAVE HEIGHT = 5.00 FT.

TENSIOJN = 4000.00 LB.

VERTICAL PLANE--

RLSCJNA14T FREQUENCIkES AT 4.39 0.00 0.00 0.00
(IN TI'E RANGE 0.10 TC1O.44 RAOIANS)

------------------------------------ --------------------- ---- *------ ---------- *

' uANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
------------------------ *-------- --------------------- ---- *------ ---------- *

CISPLACEMENT* 0.176E 01 0.15bE 01 0.250E 01 0.318E 01 0.601E 01
&ENDING MCM.* 0.317E-06 0.280E-06 0.44FE-06 0.5 7 0E-06 0l.107E-05

SHEAR * 0.631L-10 0@558E-10 0*892E-10 09113E-09 0.214E-09

IMMFRSinN * 0.655E-01 0.580E-01 0.926E-01 0.118E 00 0.222E 00a
SLOPE * 0.176E-04 0.155E-04 0.249E-04 0.317E-04 0.599E-04
CURVATURE * 0.111E-08 0.984E-09 0.157E-08 0.200E-08 0.378E-08

----- *-------------- ---------- ---------------- ----------- ---- *------ ---------- *

HuIUTLPLANE--I

REsflNANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 1010.44 RADIANS)- *--------------------*----- -------------------- ------- *--- ---------
QUANTITY * RMS * AVG. * 3RD * 10TH * MAX.

----- *--------------------- --- *------- -------------------- ----- *----- ---------- *

CISPLACEMENT* 0.176E 01 0.155E 01 0.249E 01 0.317E 01 0.598E 01
BENDING MOM.* 0.726E-06 0.643E-06 0.102E-05 0.130E-05 0.247E-05
SHEAR * 0.196E-09 0.173E-09 0.277E-09 0.353E-09 0.66BE-09
SLOPE * 0.206E-04 09182L-04 0*291E-04 0.370E-04 0.*700E-04
CURVATURE * 0.255E-08 0.225E-08 0.360E-08 0.459E-08 0-867F-08

------------ *----------------------- --------------------- ---- *------ ---------- *
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CIINFIGURATIUN V AND VI

hE {0N0 =5.00 GEG.

WAVE HEIGHT 7.90 FT.

TENSIO' = 0.OG LE.

VFRTICAL PLANE--

RESONANT FRECUFNCI-S AT 0.00 0.00 0.00 0.00
(IN THF RANGE 0.10 TO 6.84 RAOIANS)

-------------- *--------------- ------------- -*-------------- --------- ----------------------

'.UANTITY * RrS * AVG. * 3RD * 1UT- * AX *
-------------- -- , -----..... ......---------- ---- ...---------- ,
CISPLACEP.F;qT* 0.279E 01 '.247E 01 0.394E 01 0.502E 01 0.949[ 01
PENDING ,urY.,' 0.111E 02 0.llbE 02 0.186E 02 0.236E 02 0.447E 0?
SHEAR * 0.881E 0l 0.779L 01 0.124f 02 0.158E 02 0.299E 02
ImNmERSION * 0.732E-01 0.647E-01 0.103E 00 0.131E 00 0.248L 00
SLOPE * 0.155L 00 0.137E 00 0.220E 00 0.2806 00 0.529E 00
CURVATRE * 0.461E-01 0.40BE-01 0.652E-01 C.83E-01 0.157E 00

...........-------------- * ----------- ------------ . .*.----------*

I-URIZCNTAL PLANE--

RESONANT FREQuENCIES AT 0.1n 0.00 0.00 0.00
(IN Tf-c kA(GE 0.10 TO 6.B4 RADIANS)

------------------------------ *-------------- ----------------- *--- ----------

CLANTITY * RMS * AVG. * 3RD * 1OTH * MAX. 4
---------------------------- *----------------------- --------------------- ---- *------ ---------- *

DlSPLAC:W[NT* 0.242E 00 0.214E 00 0.343E 00 0.437E 00 0.H25- 00
:EN[EN{ , 0.216F- 01 0.191E 01 0.305E 01 0.389E 01 0.735E 01
SHEAR * 0.219E 01 0.194E 01 0.310E 01 0.395E 01 0.747E 01
SLU)Pt * 0.150E-01 0.133E-01 0.212E-01 0.271E-01 0.512E-01
CURVATURE * 0.759E-02 0.671E-02 0.107E-O 0.136E-O 0.238E-01

..... .... ..------- * ----------...------. .-.---------- * --- ----------- *
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CONFIGURATION V AND VI

HEADI1NG =5.00 DEG.

v AVE HHGHT = 7.90 FT.

TtNSIGN = 2000.00 LB.

VtRTICAL IPLANI:--

RtSONANT FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN THE R4NGE 0.10 TO 5.34 R~ADIANS)

- -------------------------------- --------------------- ---- *------ ---------- *

) UANTITY * RMS * AVG.- 3RD * 10TH * MAX.
- ------------------------ *-------- --------------------- ---- *------ ---------- *

DISPLACEME4T* 0.266E 01 0.235E 01 0.376E 01 0.479E 01 0.906E 01
8ENDING MOM.* 0,325E 01 0.287E 01 Q.45qE 01 0.5~85E 01 0.1IOE 02
SHEAR * 0-101E 01 09900E 00 0.143E 01 0,183E 01 0.346E 01
IMMERSION * 0.332E 00 0*294E 00 0.46qE 00 0.598E 00 0.112E 01I
SLOPE * 0.105E 00 0.936E-01 0.149E 00 0.190E 00 0.359E 00
CURVATURE * 0.114E-01 0.100E-01 0.161E-01 0.205E-0I 0.3P7E-01

- *-------------- ---------- -------------- -------------- ---- *------ ---------- *

IR I ZONTAL PLANE-

RESnNANT FREQUENCIES AT 10.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 5.34~ RADIANS)

------------ *----------------------- --------------------- ---- *------ ---------- *

ThANTITY * RMS AVG. * 3RD * 10TH * MAX. *
------------- *---------------*-------- ---------- ----------- ---- *------ ---------- *

CISPLACEMENT* 0.245E 00 0.217E 00 0.347E 00 0.442E 00 0.635L 00
HtENI)ING MOIM.* 0.134E 01 0.119E 01 0.190E 01 0.242E 01 0.458E 01
SHEAR< * 0.P39E 00 0.743E 00 0.118E 01 0.151E 01 0.285E 01
SLnPL * fl.143E-O1 0.126E-01 0-202E-01 0.257E-01 0.487E-01
CURVATURE * 0.473E-02 0.419E-02 0.669E-02 0.852E-02 0.160E-01

------------ *---------------*-------- --------------------- ---- *------ ---------- *
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CON~FIGURATION V AND VI

%AVE HEIGHT = 7.90 FT.

TL-NSIt'N 4000.00 LB.

vERTICAL PLANL--

-4tSCNANT FREoDENCILS AT 0.00 0.00 0.00 0.00
(IN TH E 4ANGE 0.10 TO 4.74 RADIANS)

------------------------------- ----------------- *----------------------------

,JUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
*-------------------------------- --------------------- ---- *------ ---------- *

DISPLACEM~ENT* 0.258E 01 0.22bE 01 0.3652 01 0.464E 01 0.877E 01
PLNO'ING VC'Mo* 0.2212: 01 0.196E 01 0.313E 01 0.399E 01 0.753E 01
S'-EAfR * 0.491L 00 0.434E 00 0.694L 00 0.884E 00 0.167E 01
IMMERSION * 0.452L 00 0.400E 00 0.640E 00 0.815E 00 0.153E 01
SLOPE * 0.935E-Cl 0.628E-01 0.132E 00 0.168E 00 0.318E 00
CURVATURE * 0*77EE-02 0.6R8E-02 0.1102-Cl 0.1402-01 0.264E-01

------- *---------------------*---------- ------ *----------------------------

H-ORIZONTAL PLANE--

RtS0NAIYT FHLOUENCIES AT 0.10 0.00 0.00 0.00
(I% THE RAN"GE 0.10 TO 4.74 RADIANS)

UWANTITY * RMS * AVG. * 3RD * 10TH M AX*
---------------------------- -*---------- ------------ ----------------------

riSPLACEMENT* 0.248E 00 0.219E 00 0.351E 00 0.447E 00 0.P44E 00
BLNI;ING NOM.* 0.1072 01 0.952E 00 0.152E 01 0.193E 01 0.365E 01
SHEAR * 0.527E 00 0.466L 00 0.7452 00 0.949E 00 0.179E 01
WIOPE * 0.1402-01 0.124E-01 0.198E-01 0.252E-01 0.477E-01

CUkVATUtRE * 0.377E-02 0.334E-02 0.5332-02 0.679E-02 0.12e2-01
-*--------------*----------- -------------- -------------- ---- *------ ---------- *
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CONFIGURATION V AND VI

1-EADNG =29.99 DEG.

WAVE HEIGHT s 7.90 FT.

TENSION =0.00 Lb:.

VERTICAL PLANL--

RESnNAN'T FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 7.24 RADIANS)

--------------------------------- --------------------- ---- *------ ----------*

Q~UANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
--------------------------------- --------------------- ---- *------ ----------*

DISPLACEMENT* 0.279E: 01 0.247E 01 0.395E 01 0.502E: 01 0.949E 01
BENDING MOM.* 0.115E: 02 0.I01E 02 0.162E 02 0.207: 02 0.3911: 02

SHEAR * 0.790E 01 0.699E 01 0.111E: 02 0.142E 02 0.268E 02
IMMERSION * 0.663E-01 0.587E-01 0.938E:-01 0.119E 00 0.225E: 00I
SLOPE * 0.137E 00 0.122E: 00 0.195E 00 0.248E 00 0.468E: 00

CURVATURE * 0.404E--0l 0.357E-01l 09571E--01 0.727E-01 0.137E: 00
-*-------------- ------------- ------------- ----------- ---- *------ ----------*

HURIZONTAL PLANE--

RESONANT FREQUENCIES AT 0.10 0.00 0.00 0.00
UIN THE RA1NGE 0.10 TO 7.24 RADIANS)-*--------------------- --- *------- --------------------- ---- *------ ----------*

QUANTITY * RMS * AVG. * 3RD IO1TH * MAX.
-*--------------------- --- *------- --------------------- ---- *------ ----------*

GISPLACEM1:NT* 0.139L: 01 0.123E: 01 0.197E: 01 0.250E 01 0.473E 01
SENDING MOM.* 0.104E 02 0.924E: 01 0.147E: 02 0.187E 02 0.355E: 02
SI-EAR * 0.1031: 02 0.913E 01 0.145E 02 0.185E 02 0.350: 02
SLOPE * 0.760E--01 0,673E-01 0.107: 00 0.136E: 00 0.25SF 00
CURVATURE * 0.366E--01 0.324E--01 0.5181:-Ok 0.659E-01 0.124E: 00

--------------------------------- --------------------- ---- *------ ----------*



I
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IHY[RINAUT ICS, INC.
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CONFIGURATION V AND VI

I-LAF. INC =29.99 CEG.

vqAVE HEIGHT 7 1.90 FT.

TtNSIC' - 2000.00 LL,

VtRTICAL PLA;E--

R-SONANT FREQU.NCIES AT (.00 0.00 0.00 0.00
(IN ThE RANGE 0.10 TO 5.4 RADIANS)

----- ---------- *------------ -*---------- --- --------- ---------------------

(QUANT I TY * RMS * AVG. , 3RD 10 1OTh * MAX. ,
----- ---------- *------------ -*-------------- -------------------------------

GISPLACEMENT* 0.266E 01 0.23BE 01 0.380E 01 0.484E 01 0.914E 01
D0NUING MOW.* 0.290E 01 0.257E 01 0.410E 01 0,522E 01 0.987E 01
S-EAR * 0.930E 00 0.823E 00 0.131E 01. 0.167E 01 0.316E 01
IPIPERSIUN * 0,292E 00 0.258E 00 0413E 00 0.526E 00 0.994E 00
SLO',PE * 0.962E-01 O.b5lE-01 0.136E 00 0.173E 00 0.327E 00
CURVATURE * 0.101E-01 0.902E-02 0.144E-01 0.183E-01 O.346E-01

-*--------------*---------- ------------- -------------- ---- *------ ---------- *

HO]RIZONTAL PLANE--

RLSONANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 5.64 RADIANS)

---.------------- - - ---- ---------- - ---------- - -----------

QUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
----- ----------- *-------*---------- --- -------------------------------

DISPLACEMENT* 0.14OE 01 0.124E 01 0.198E 01 0.252E 01 0.477E 01
BEN[ING MGM,.* 0.649E 01 0.574E 01 0.918E 01 0.116E 02 0.220E 02
SHEAP * 0.391E 01 0.346E 01 0.553E 01 0.705E 01 0.133E 02
SL(;PE *O.722E-01 0.639E-01 0.102E 00 0.130E 00 0.245E 00
CURVATURE * 0.227E-01 0.201E-01 .322E-01 0.410E-01 0.775E-01

-*-------------- ---------- ------------- -------------- ---- *------ ---------- *

II- --



HYVORONAUTICS, INC.
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CONFIGURATION V AND VI

HEIADING =29.99 DEG.

WAVE HEIGHT = 7.90 FT.

TENS ION = 4000.00 LB.

VERTICAL PLANE--

RtSONANT FRE(QUENCIIES AT 0.00 0.00 0.00 0.00
(IN TH-E RANGE 0.10 TO 5.04 RADIANS)

--------------------------------- --------------------- ---- *------ ---------- *

uUANTITY * RMS * AVG. * 3RD * 1TH * MAX.
--------------------------------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.262E 01 0.231E 01 0.370E 01 0.471E 01 0-890E 01
BENDING MOM.* 0.196E 01 0.173E 01 0.277E 01 0.353E 01 0.666E 01
SHEAR * 0.443E 00 0-392E 00 0.626E 00 0.798E 00 0.150E 01
IMMERSION * 0.400E 00 0.354E 00 0.565E 00 0.720E 00 0.136E 01
SLOPE * 0.856E-01 0-75SE-01 0.121E 00 0,154E 00 0-291E 00
CURVATURE * O.68BE-02 0-609E-02 0.973E-02 0. 123E-01 0.234E-01

-*-------------- ---------- ------------- -------------- ---- *------ ---------- *

HORIZONTAL PLANE--

RESONANT FREQJUENCIES AT 0.10 0.00 0.00 0.00
(IN THE 4ANGE 0.10 TO 5.04 RADIANS)4

- -------------------------------- --------------------- ---- *------ ---------- *

GUANTITY * RMS * AVG. 3RD * 10TH * MAX. *
-- - --------------------------------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.141E 01 0.125E 01 0.200E 01 0.255E 01 0.481E 01
I3ENrING MOPr.* 0,524f 01 0.463E 01 0.741E 01 09943k 01 0-178t 02
SHEAR * 0*252E 01 0.223E 01 0.357E 01 0.454E 01 0.858E 01I
SLOPE * 0.706E-01 0.626E-01 0.IOOE 00 0.127E 00 0.240E 00
CURVATURE * 0.183E-01 0.162E-01 0.260E-01 0.331E-01 0.625E-01

---------------------- ----- *----- -------------------- ----- *----- ---------- *

N.1



HYDROlNAUTICSv INC.
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CCAFIGURATION V AND VI

HEADING 59.99 DEG.

WAVE HEIGHT = 7.90 FT.

TENSI!N 0.00 LE.

VERTICAL PLANE--

RESONANT FREQUENCIES AT 4.44 7.44 0.00 0.00
(IN THE RANGE 0.10 TO 9.04 RADIANS)

.............- --.........- *-------------- -*--- --- *-.---------- - *-- ----------- *

(iLANTITY * RlmS * AVG. * 3RD * 1OTH * MAX. *
-------------------- *----------------------- --------------------- ---- *------ ---------- *

DISPLACEroENT* 0.279b 01 0.247E 01 0.395E 01 0.503E 01 0.950E 01
?EN)ING; MOM.* 0.573E 01 0.507E 01 0.810E 01 0.103E 02 0.194E 02
SHEAR * 0.405E 01 0.358E 01 0.572E 01 0.729E 01 0.137E 02
IMPERSION * 0.615E-01 0.545E-01 0.870E-01 0.LLOE 00 0.209E 00
SLCPE * 0.822E-01 0.727E-01 0.116E 00 0.147E 00 0.279E 00
CURVATURE * 0.201E-01 0.178E-01 0.284E-01 0.362E-01 0.684E-0l

----------------------- *---------- ------------- -------------- ---- *------ ---------- *

i-LRIZC.NTAL PLANE--

RESONANT FREC UENCIES AT 0.10 0.00 0.00 0.00
(IN T'-E RANGE 0.10 TO 9.04 RADIANS)

-------------------------------- *------ -------------------- -------------------- ---------- *

,UANTITY * RMS * AVG. * 3RD * 10TH * PAX. *
............. ------- -- .------------ --------------- --- ----------- -- -----------

CISPLACE:.\.T* 0.241E 01 0.213E 01 0.341E 01 0.434E 01 0.820E 01
EENFINC !C m.* 0.909E 01 0.804E 01 0.12PE 02 0.163E 02 0.309F 02
S-EA * 0.EO2E 01 0.710E 01 0.113E 02 0.144E 02 0.272E 02
SLOPE * 0.795E-Ol 0.703E-01 U.112E 00 0.143E 00 0.270E OC
CURVATURL * 0.319E-01 0.282E-01 0.451E-01 0.5741E-01 0.108E 00

------------------ *----------------------- --------------------- ---- *------ ---------- *



* HYCRONAUTICS*INC.

B 96

CONFIGURATION V AND VI

HEADING 59.99 bEG.

* wAVE HEIGHT 7,90 FT.

* TENSION 2000.00 LB.

VERTICAL PLANE--

RESONANT FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 6.94 RADIANS)

---------------------------- -*-------------- -------------------------------

QUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
--------------------------------------- *--------- ------- *--- ---------- ---------- ---------- *

CISPLACEMENT* 0,275E 01 0.243E 01 0.388E 01 0.495E C.. 0.935E 01
BENDiNG MOM,* 0.200E 01 0.177E 01 0,283E 01 0.360E 01 0.6P0E 01
SHEAR * 0.683E 00 0.605E 00 0.966E 00 0.123E 01 0.232E 01
IMM~ERS ION * 0.171E 00 0.151E 00 0.241E 00 0.308E 00 0.581E 00
SLOPE~ * 0.655E-01 0.579E-01 0.926E-01 0.117E 00 0.222E 00
CURVATURE * 0.702E-02 0.621E-02 0.993E-02 0.126E-01 0.23SE-01

-------------------------- *---------- ------------- -------------- ---- *------ ---------- *

HORIZONTAL PLANE--

RESONANT FREOLENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 6.94 RADIANS)

----------- *-------------------------------- --------------------- ---- *------ ---------- *

UUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
------------------------ *----------------------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0l.242E 01 0.214E 01 0,342E 01 0#435E 01 0..922E 01
BENDING MOMo* 09556E 01 0,492E 01 0,787E 01 0.LOOE 02 0.189E 02
SHEAR * 0.292E 01 0.258E 01 0.413E 01 0.526E 01 0.993E 01
SLOPE * 0.755E-01 0.668E-01 0.106E 00 0.136E 00 0.256E 00
CURVATURE * 0.195E-01 0.172E-01 0.276E-01 0.351E-01 Oa,64E-O1

------------ *--------------------------------- ----- *----- ---------- ---- *------ ---------- *



iY-R(.NAuT ICS. INC.
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CONFIGURATION V AND VI

h [,IN G = 'i59.99 UEG.

,"AVE .iFI3FT 7.90 Ft.

TLNSI[IN = 4000.00 LE.

VLRTICAL PLANL--

RLSFiNANT FKECUE,','ILS AT 0.00 0.00 0,00 0.00
(IN THI RA1;GE 0.10 TO b.14 kADIANS)

------------- *------ ---------- *-------------- *------------ ---- *------ ---------- *

W.UANTITY * RMS * AVG. * 3R[, 10TH V AX. *
----------------------------------------- --- *------- -------------------- ----- *----- ----------- *

CISPLACEHENT* 0.271lb 01 U.24UE 01 0.3P4E 01 0.469E 01 0.924E 01
rENIINC N.t'IM.* 0.12bE 01 u.112E 01 0.17PE 01 0,227t 01 0.430L 01

ShEAK * 0.304E 00 0.269E 00 G.410Z 00 0.54PE 00 0.103E 0l
IMfiE SI : * n.241L 00 0.213E 00 0.341: (40 0.435E 00 O.R21- 00
SLPE * 0.592E-01 O.524E-01 0.837E-01 0.106F 00 0.201L CO
CUOVATRE * 0.444L-02 O.392E-02 O.027E-02 0.799E-02 0.15CE-C1

--------------------- *------------------------*------------- *------------------------*

HI RI/ZiN t AL PLANE--

RkS2NANT FREQLFNCItS AT 0.10 0.00 0.00 0.00
iIN TFE RANGE 0.10 TO 6.14 RADIANS)

------------------------ *----------------------- --------------------- ---- *------ ---------- *

wUAN TITY 4m Rs * AVG. * 3RI 10TH T A X.
S-------------------------------- --------------------- ---- *------ ---------- *

r:ISPLACEvL T* 0.242E 01 0.214E 01 0.343L 01 0.436E 01 0.825E 01
iENf;IN,,:G ,., . 4 .41L 01 0.390E 01 0.624F 01 C.794E 01 0.150E 02
SHEA-: * O.IHL: 01 0.160E 01 0.2571 01 0.327E 01 0.618E 01
SLCPE 0.736L-01 0.651E-01 0.104E 00 0.132E 00 0.250E 00
CuRVATURt 0.154t:-Ol 0-137E-01 U.21P1:-01 0.278E-01 0*5261:-CL
------- ----------- ---------- ---------------------- ----- ----- *

I

(.;RVAUR O.15t01O.13E-l .2PFO O 28E01 ) 5-40



HYDRONAUTICSINC.
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CC:4FIGURATION V AND VI

= 90.00 bEG.

wAVE HEIGHT 7.90 FT.

TiNSION = 0.00 LE.

VtRTICAL PLANE--

RESONANT FREQUENCItS AT 4.39 0.00 0.00 0.00
(IN ThE RANGE 0.10 TO 9.44 RADIANS)

- -------- *----------------------- --------------------- ---- *------ ---------- *

QUANTITY * RiS * AVG. * 3R b IOTH * MAX.
- -------- *----------------------- --------------------- ---- *------ ---------- *

CISPLACEMHJT* 0.279E 01 0.247E 01 0.395E 01 0.503E 01 0.950E 01
HENOING V;OVh.* 0.301E-06 C.266E-06 0.4?6E-0t 0.542E-06 0.102E-05
SHEAR * 0.523E-10 0.463E-10 U.739E-10 0.941E-10 0.177E-09
IMMEkSION * 0.649E-01 0.574E-01 0.918E-01 0.116E 00 0.220E 00
SLOPE * 0.189E-04 0.167E-04 0.267E-04 0.341E-04 0.644E-04
CURVATURE * 0.105E-08 0.936E-09 0.149E-08 0.190E-08 0.359E-('8

-*--------------*---------- ------------- -------------- ---- *------ ---------- *

HORIZONTAL PLANE--
RESnNANT FREQUFNCIES AT 0.10 0.00 0.00 0.00

(IN THE RANGE 0.10 TO 9.44 RADIANS)

--------------------------------- --------------------- ---------- ----------- *

;UANTITY * NMS * AVG. * 3RD * 10TH V MAX. i
-*--------------------------------- ----- *----- -------------------- ---------- * I

fISPLACb'L'T* 0.278L 0l 0.246E 01 09394E 01 0.501E 01 0.947E 01
PENI)ING mum.* 0.607F-06 0.53bE-06 0.859E-06 0.109E-05 0.206L-05
,SEAR * 0.135E-09 0.119E-09 0.191E-09 0.243E-09 0.459E-C9
SL OPE * 0.2i4E-04 0.189E-04 0.302E-04 0.385E-04 0.728E-04
CuRVAIURb * 0.213E-08 0.188E-08 0.301E-08 0.383E-08 0.725E-08

--------------------------------- --------------------- ---- *------ ---------- *

;



f;Y[C, RCINAJJTICS, INC.
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CI;NFIGURATION V AND VI

I A[j(. = 4L;.( [:EG.

.AVF HEIGHT = 1.90 FT.

TLNSION = 2000.00 LP.

VLYT[CAL PLANE--

.,-S(,A T ,<E-.tr-NCIES AT 4.39 0.00 0.001 0,00
(I1 TFIL ;'ANG 0.1(0 TO 9.44 RAUIANS)

------- -------------- ----------------- *----------------------------

WAN T I TY KI~S * AVG. * 3 * OTf- * P-AX.
------- *------------- ----------------- *----------------------------

I, ISPLACL!I -I' 0.279t: 01 C.247E Cl 0.395E 01 0.503E (1 0.95Ct Cl
. ING f CI .* 0.301t-Cft 0.266E-06 0.426E-06 0.542E-Cb 0.102E-05

-!- A ;')- O. 5323E-1(; ).463E-10 O.739E-10 0.941E-10 0.177L-00

IMtlERsIt' ,' 0.f49t-01 0.574E-01 0.918E-01 0.116E 00 0.220E 00
SLCP E ,. I F P9t-04 0.17bE-04 0.267E-04 0.341E-04 0.*44E-04
CL,RVAT TI- * O. 105E-08 0.936E-09 0. 149E-D, 0. 19CE-CP 0.359E-OP

----------------------- *----------------------- --------------------- ---- *------ ---------- *

I-., /C L,; T A L P LA NE--

R[SOjA1.T F FwuFNC IS AT C.1O 0.00 0.00 0.00
IN ThE xA'GE 0.10 TO 9-1.44 RALIANS)

------------------------------------ ---------- ------ *---------------------------*

,..LA ' T I TY Rt1,S - AVG. * 3R& * 10TH * PAX.
*-------------------------------------- ----- *----- -------------------- ----- *----- ----------

rISPLlCLt- T* 0. ? 7e CL 0.246E 01 0.394L 01 0.501E f: (1.947'- 01
H rNfINC r,,. 0.6o7D-06 (G.538E-05 o.P59E-O& 0.109E-o5 C.206E-O

ShFAR n-. 1 35E-Cq 0. 119E-09 0. 191E-09 0.243E-09 0.459L-09
SLUPt 0.214":-04 O.Je9E-04 0.302E-04 0.3,5E-04 0.72P-C4
CIjkVATjR .e.213-0P C. I PeE-OP. 0.301E-Oh 0 .383E-08 0. 725E-C;fl

------------------ ---------------------------- ------------------



HYDRONAUTICSINC.
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C NFIGURATION V AND VI

6.0= .0 DEG-

r ,kAVE HiFIGHT = 7.90 FT.

TtNSI (\ 4000.00 Lk.

VtRT ICAL PLANE--

nhSnNANT FREWUENCIES AT 4.39 0.00 0.00 0.00
(IN T1FF rANGE 0.10 TO 9.44 RAUIANS)

-------------------------------------- *---------- ------ *---- ---------- ---------- ----------

t>uANT ITY * RVS * AVG. 3RU 10TH * MAX.
------------------------------------------------ ----------- ----- *------- ----------- -----------

DISPLACEMENT# 0.279E 01 0.247E 01 0.395L 01 0.503E 01 0.950E 01
HENF ING t(>.. 0.301E-06 0.266E-06 0.426E-0b 0*542E-06 0.102E-05
SHLAR * 0.523E-10 0.463E-10 0.739E-10 0.941E-10 0.177E-09
I-,,MERSI(JN * 0.649E-01 0.574E-01 0.91RE-01 0.I16E 00 0.220E 00
SLOPE * O.IP9E-04 0.167E-04 0.267E-04 0.341E-04 0.644E-04
CURVATURE * 0.105E-08 O.936E-09 0.149E-08 0.190E-08 0359E-OP

-- - - *-------------- *-------------- ---------- -------------- ---- *------ ---------- *

HRIZONTAL PLANE--

RESONANT FREQUENCIES AT 0.10 0.00 0.00 0.00 I
(IN THE RANGE 0.10 Tl 9.44 RADIANS)

---------------------- *----------------------- --------------------- ---- *------ ---------- *

QUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
------- ----------------.---- --- ----- - -.----------------- - - ----------- ---------- I
CISPLACF.EJT* 0.278 01 O.246E 01 0.394E 01 0.501E 01 0.947E 01
HENrBING MOM.* 0.bO7E-Ob C.538E-06 0.859E-06 0.109E-05 0.206E-05
SHEAR * 0.135E-09 0.119E-09 0.191E-09 O.243E-09 0.459E-l9
SLOPF * 0.214E-04 0.189E-0. 0.302E-04 0.385E-04 0.728E-04
CURVATURE * 0,213E-08 0.188E-08 0.301E-08 0.383E-OR 0.725E-08 %

--------------------------------------------------- -------------

' -i

Ii



t'YORC-NAUT ICS, INC.

6- 101

Cti:FIGLRATION V AND VI

-L , Ir*4 = 5 .G0 DEG.

.AVE [F1i'HT = 1G.00 FT.

TIN;S IL,'\ .  = o.on LB.

vLRTICAL PLANE--

RrlrANT FREQuENCIES AT 0.00 0.00 0.00 0.00

(P'i TFE -A,iGE 0.10 TO 6.64 RAUIANS)

------------------------ *-------- --------------------- ---------- ------ *---- ---------- *
,;UANTIIY R NMS * AVG. * 3RI) * OT * VAX. *

.--.........----.------------- ------------------------------------
[1ISPLACE F. T* 0.353t 01 C.312E 01 0.500E 01 C.636E 01 0.120E C2
PLWING 0tY.* O.131t 02 0.16L 02 0.185E 02 0.236E 02 0.446E 02

St LFt * ,.P69E 01 U.769E 01 0.1226 02 0.156E 02 0.295E 02
I,,EiSIO,\i * 0.715E-01 0.633E-01 0.1OIE 00 0.128L 00 O.?43E 00
LCP[ * 0.1t1t 00 0.143E 00 0.22FE CG 0.290E 00 0.549E Cr

CURVATUR& * 0.460L:-01 0.407t-Ol 0.651E-01 0.P29E-01 0°156E 00
--------------------------- *---------- -------------- *---------- ------ *---- ---------- *

K,.klil.NTAL PLANt--

' LSONANT FREGUENCIES AT 0.10 0.00 o.O0 0.00
W' TFE , A%6F 0.i0 TO 6.64 RADIANS)

------------------------ *----------*---- ---------- ---------- ------ *---- ---------- *
I.ANTITY * Rp' * AVG. * 3RD * 10TH P .AX. *

----------------- *--------*---------- ------ *---- ---------- *---------- ------ *---- ---------- *
F:ISPLArEMi-IjT* 0.307 00 G.272t 00 0.434L 00 0.553E 00 0.104E 01
[[NE 1Nt, P;i-.* 0.204E -1 0.IFtIE 01. 0.2P9E 01 0.368E 01 0.695E 01
SIEAR * 0.196E 01 0.173E 01 0,277E 01 0.352L 01 0.666E 01
SLOPE * 0.154E-01 0.136E-01 0.218E-01 0.277E-01 O.524E-01
CURVATURE * 0.717E-02 C.635L-02 0.IOIE-01 0.129E-01 0.244E-01
...-------------. * - ----- . ---------- --- ----------- ----------



-Y1'R, NAUT I CS, INC.
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CONFIGURATION V AND VI

ttl.A , I ~ b. O0 DFG.

,'Vla HEOIGHT = 10.00 FT.

TENSI; =V2 ~ C?00.00 LL.

VERTICAL PLANE--

ktS('V4ANT FREQOENCIlLS AT 0.00 0.00 0.00 0.00
(P Tt-E RANGE 0.10( TO 5.04 RADIANS)

-- - - - --------- *----------------------- --------------------- ---- *------ ---------- *
A.LANTITY * R 'S * AVG. * 3RD * 1GTH * MAX. *

------------------------------ *-------------- ----------------- *----------------------------A

L'.SPLtCEMENT* 0.342E Ol 0.3021 01 0.483E 01 0.616E 01 0.116L 02
PE';ING MON.* 0.324E 01 0.227E 01 0.459E 01 0.584E 01 0.110E 0?
ShEAK * 0.9471 00 0.838E 00 0.133L 01 0.170E 01 0.321E 01
I f'ERSION * 0.332E O0 0.294E 00 0.470E 00 0.599E 00 0.113E 01
SLCPE * 0.1131 00 0.100E 00 0.160E 00 0.204E 00 0.386E 00
CtkVATJi.E * 0.114E-01 0.100E-01 O.161E-01 0.205E-01 0.387E-01

-------------- ---------- ---------- ---------- ------ ----------

I-RILCNTAL PLANE--

RSSPNA,%T F .IUFNCItS AT 0.10 0.00 0.00 0.00
(1: T-F kANGE 0.10 TO 5.C4 RADIANS)

*--------------*----------*------ -------- *------------ ---------- ------ *---- ---------- *
r-,'bANT I TY * RMS * AVG. * 3RD * 10TH * MAX. *

*--------------*----------*--------- ------- *--- -------------------- ----- *------ ---------- *
rISPLACFMENT* 0.310E 00 0.274E 00 0.439E 00 0.558E 00 0.105E 01
BEND ING 0.12.0.* G.0 ,I 01.ObE 01 6.1706 01 0.217E 01 0.410L 01
SH.EAR * 0.669E 00 0.592E 00 0.946E 00 0.120E 01 0.227E 01
SLCPt * 0.146E-01 0.129E-01 0.206E-01 0.263E-01 0.496E-01
CURVATUR1 * 0.423E-02 0.375E-02 0.599E-02 0.762E-02 0.144E-01

------------ *----------*------ --------------------- -- *-------- ------ *---- ----------- *

. . . . . . ... . , . . . . . . .. . . .. . . . - - , . . . . .,. . . . . .,.



hY,R(-AUTICS, INC.
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CCFIGURATION V AND VI

I tAF'I ;G = O.c' I)EG.

',VE HEIL.HT 10.;0 FT.

TrNSII.J\ 4000.00 LI.

VLkTICAL PLANL--

R-SO"%ANT FEQUFENCIES AT 0.00 0.00 0.00 0.00
t TFHI RAi GE 0.10 li-C 4.54 RADIANS)

---- -------------------------------------------------------- *------------------

.,tAkIITY * RS * AVG. 3R[ * 1(kT I CAX. *
------------- ------ ----- ----------- *------------------

'lSPLACE 'E T* 0.334E 01 C.29bE 01 0.473E 01 0.c i C.113E 02
eL \" ING ti'. .* C.224E 01 0.198t 01 u.3161: 01 0.4C3E 01 0.761F 01
Si -AR * C.469t 00 C.415E 00 0.663E O 0.844E 00 0.159E 01
I-' FRSI(1N * 0.456L 00 C.4C'4E 00 0.646& 00 0.P22E 00 0.155E 01
SL2 PL 0.102E 00 C.903E-01 0.144E O0 0.183r 00 0.346E 00
GJ-V TJRh- * 0.7P5t-02 C.695E-02 0.1I1E-01 0.141E-Cl 0.267E-01

---- ------------------------ -*------------------------------*-----------------

fLI RI/(,NTAL PLANE--

-<r-S[.'JANT F'E'AF'.CIES AT 0.10 0.00 0.00 0.00
(i' IF RA. ,r 0. 1C TG 4.54 ADIANS)

------------- -------- --- -------- ---------.---- ----------
'2,ANT ITY * RkS AVG. * 3RD * 10TH * v AX. *

--------- *----------------------- --------------------- ---- *------ ---------- *

,I.PL ACL1E'lEiT 0.313E 00 0.277L 00 0.443c C0 0.364E 00 0.106L 11
'EIING ()'.. n.991E GO C.877E CO O.140E 01 0.17PE 01 0.337E C1
Si-EAZ * 0.445b 00 0.394E 00 0.630E 00 O.PO2E 00 fl.1'11 01
SLC Pz * n.143E-01 0.127E-01 0.203E-C'I 0.259E-01 0.489E-01
cjRVAT(IRb * 0.347L:-02 0.307L-02 0.491t-02 0.626E-02 0.11E-01

-.-------------- ---------- --- --- *----------- ---- ---------- * ----------



F

HYCRONAUTICS, INC.

- 104

C"'FIGURATION V AND /1

HLAVI\, 2 ?9.99 LEG.

'-AVL HE[GHT = 10.00 FT.

TtNSI I =0.00 LF:.

v-RTICAL PLANE--

RLSCNANT FREQUFNCIES AT 6.00 0.00 0.00 0.00
(IN THE RAAGE 0.10 TO 7.04 RADIANS)

------------------.------- *------------------------- ---------- ---------- ---------- *

6,U4NT ITY k sMS * AVG. 3 3R C 10TH M MAX. 0

UISPLACEPErT* 0.353E 01 0.312E 01 0.500E 01 0.636E 01 0.120E 02
HENI G FM.* 0.114b 02 0.101E 02 0.16PE 02 0.206E 02 0.390E 02

ShEAK * 0.7782 01 0.O8YE 01 0.110 02 0.140E 02 0.264E 02

ItltEKSICN * 0.650L-01 0.576E-01 0.920E-01 0.117E 00 0.221F 00
SLOUPE * 0.142E 00 0.126E 00 0.202E 00 0.257t 00 0.486E 00

CURVATURE * 0.402E-01 0.356E-01 0.569E-01 0.725E-01 0.137E GO
----------- *---------*----------------*--------------*--------------------- ---------- *

PURIZCNTAL PLANE--

RESONANT FREUUENCIES AT 0.10 0.00 0.00 0.00

(IN T-E RANGE 0.10 TO 7.04 RADIANS)

-------------------------------- *------- ------------ *-------- ---------- -*--------- ---------- *

CUANTITY R ms AVG. , 3RD 10TH V 8AX. *

------------------------------------------------------ ------- *--- ---------------- *----- -----------

CISPLACEVENT* 0.176E 01 C.156E 01 0.249E 01 0.317t 01 0.599b 01
hiNENt>I:G iCf-i.* 0.990E 01 0.876E 01 0.140E 02 0.178E 02 0.336E 02
SI-EAR * 0.92bE 01 0.819E 01 0.130t 02 0.166E 02 0.314E 02
SL:P E * 0.779t-01 0.b89E-01 0.110E 00 0.140L 00 0.264E 00

CURVATURL * 0.347E-01 0.3072-01 0.491E-01 0.625--01 0.118E 00
----------------- -- ----------- -------------- ---------- ---------- ----------*----------

: U



-YIAWiNAUTICS, INC.

- 105

CLUFIGLiRATION V AND V.

)-t.LI G :?9 9qg ULiG.

. lVF HFIGHT IC.00 FT.

TrNSI>_ ,= 2000.00 LL.

v,TICIL PLANL--

,Esn';ANr FRELuFNCIES AT 0.00 0.00 0.00 0.00
] i THE AJGF 0.10 TO 5.34 RADIANS)

----------------------------------------------- ---------- ---------- ---------- ---------- *

.LJNT I TY RMS * AVG. * 3R i 10Th * VAX. *

-------------------------------------------------------- ------ *---- ---------- ---- *------ -----------

LISPLACEHENT* 0.344E 01 0.304E 01 0.4P7E 01 O.L20E 01 0,117E 02
hL'. IqG 0cr.* fl.289L Cl C.256E 01 0.409L Cl 0.521E 01 0.9P4[ 01
SH FA0 .964L C 0.765E 00 0.122E 0l 0.155E 01 0.294E 01
I0YF<SIUN * 0.292E 00 0.258E 00 U.413L 00 0.526E 00 0.994t 00
3LLPE * 0.102t 00 0.911E-01 0.145E (,1 0.185E 00 0.350E 0e
C','VATLORE O. O1E-01 C.89HE-02 O.143E-01 0.182E-0I 0.345-(1

---------------------------------------- *----------- ------ *---- ---------- ---- *------ -----------

F,',R I ZNTAL PLANE--

'LS(INANT FRE.UbJNCIlLS AT 0.10 0.00 0.00 0.00
(l, ThE 4A' G 0.10 TO 5.34 RADIANS)

------------- *------------------------------------ -------- *--- ---------- ---- *------ -----------

,L ANTITY RI" * AVG. * 3RU * 10TH * rAX. *
--------------------------------------------- *---------- ----------------------- ---- *------ -----------

IASPL4CEtFNT* 0.177E 0l C.157E 01 0.251v 01 0.319E 01 0.604E 01
iL\.I 1,, 6 ,.* 0.5PbE 01 0.517E 01 0.B27E 01 0.105E 02 0.19FE 02

* 0.316E 01 0.280E 01 0.447E 01 0.569E 01 0.107[ 02
SLOPE 0.737E-01 0.652E-01 U.104E 00 0.132t 00 0.250E CO
CuvATULRE 0. 205E-01 0.181E-01 u.290E-01 0.369E-01 0.69FE-01

------------------------------------- *--- ---------- ----- *----- ---------- --- *------- ----------- *

.. . . . . . .,K. . . . ... . . . . . . . . . .



PYORONAU~TICSt INC.

13 106

CONFIGURATION V AND VI

-I INib 29.99 DEG.

~.AVE HFIGH-T 10.00 FT.

T 'S IGN = 4000.00 0k~.

vtr TIC/AL PLANE--

<-S0NANT FREQUFNCIES AT 0.00 0.00 0.00 0.00
(IN THE R4NGE 0.10 TO 4.74 RAD)IANS)

-------------------------------------------- --------------------- ---- *------ ---------- *

,,uANTITY * RMS AVG. * 3RD 10TH * MAX.
------------------------ *----------------------- --------------------- ---- *------ ---------- *

1SPLACEMIENT* 0.338E 01 0.299E 01 0.478L 01 0*608E 01 0.114E 02
H ENIIN'G VOM.* 0.196E 01 0.174E 01 0.278E 01 0.354E 01 0.669E 01
Si-EAR * 0.412E 00 0.364E 00 0.5P2E 00 0.741E 00 0.140E 01
IPEkSIOIN * 0.402E 00 0.355E 00 0.568E 00 0.723E 00 0.136E 01
SLOPE * 0.92BE-01 0-821E-01 0.131L1 00 0.lbTE 00 0.315E 00
CURVATURF * 0.690E-02 0.611E-02 0.976k-02 0.124E-01 0.234E-01

----------- *--------------*---------- ------------- -------------- ---- *------ ---------- *

HORIZONTAL PLANE--

kELS0NAN.T FRE(,uENCIES AT 0.10 0.00 0.00 0.00
(jj Ti'E RANGE 0.10 TO 4.74 RADIANS)

------------ *--------------------- --- *------- -------------------- ----- *----- ----------

( uANTITY * RMS * AVG. * 3RD * 10TH * AX.
------------------------ *----------------------- --------------------- ---- *------ ---------- *

r.'ISPLA(EMEiNT* 0.179E 01 0.158E 01 0.253E 01 0.3221 01 0.608E 01
[cW[ING VOP.* 0.466E 01 0.412E 01 0.659E 01 0.839E 01 0.158b 02
SHEAR * 0.1982 01 0.175E 01 0.280E 01 0.357E 01 0.675E 01
SLC.P-t 0.721E--Cd O.63HE-01 0.102E 00 0.129E 00 0.245E 00
CtiRVATLRE * 0.163E-01 0.144E-01 0.231E-01 0.294E-01 0.556E-01

------------------------ -- *---------- --- --------- ------- *------------- ------------



HYFR-rNAUTICS, INC.

- 107

CONFIGURATION V AND VI

H-Al IXG = 59.99 DEG.

vAVE HCIGHT = 10.00 FT.

T,..NSIcN = 0.CO L5.

VERT ICtAL PLAK't--

.CS0'AT FRECLFNCILS AT 4.44 7.44 0.00 0.00
(P, TIE RANGE 0.10 TO 8.74 RAVIANS)

------------- *---------*-------------------------- --------------------- ---- *------ ---------- *

i.kA T ITY * RMS * AVG. * * ITH * VAX. *
*-------------------------* --........ --- *- - - --- *-- -----------*

i'ISPLACPVET* 0.353E C1 0.313E 01 0.500E 01 0.636E 01 0.120k 02
"ENr]NG tflM.* 0.565E 01 0.500E 01 0.79RE 01 0.101 02 0.192E 02
St A,< -0.48bE (1 0.341E 01 0.546E 01 0.695L 01 0 .131E 02
[v'M,:$Slo, * 0.61O-01 r.540E-01 0.863E-01 0.109E 0 0.207L 00

*LOtP * O.I"50L-01 0.752E-01 0.1201 00 0.153E 00 0.28eE 00
CUJRVAlURE * 0.19Le-Ol 0.175E-01 0.280E-01 0.356E-01 0.674E-01

------------------- ---------- ---------- *-------------------------* ------------------------ 4

i [.iRIZfNTAL PLANE--

. Sm'ANT FRECAmFNCIES AT 0.10 0.00 0.00 0.CO
(I% THE kA.AGE 0.10 TO 8.74 RADIANS)

--------------- *-------------------------------- ---------- ---------- ---- *------ ---------- *

(.LUAN T I TY * RMS * AVG. * 3RU * IOTH * VAX. *
------------------------------------------- ---------- --------------------- ---- *------ ---------- *

OISPLACEME.,T* 0.305E 01 0.270E 01 0.432E 01 0.550C 01 0.103E 02
FEWING Ot'0.* 0.855E C1 0.757E 01 0.120t 02 0.153E 02 0.290L 02
SHEAR * 0.706E 01 0.625E 01 0.998E 01 0.127E 02 0.240E 02
SLCPE * 0.812E-01 0.719E-01 0.114E 00 0.146E On  0.276E 00
CLRVA1I'RE * 0.30OE-01 0.265E-01 0.424E-01 0.540E-01 0.102E 00

-------------- *-------------- ---------- -------------------- ----------- ----------*--------

.. . . .. . . . . . . . . . . , -- . . . . . ., . . . . . ., . . . . .



H-YCRONAUTICS. INC. ">

COI FIGURATION V AND VI

.. I t r :1 , 59.99 DEG.

*wAVE ,EIGI-H T 10.O0 FT.

TtS(," = 200U.00 LI.

VERTICAL PLANE--

RtSIUNANT FRLOUENCIES AT C.00 0.00 0.00 0.00
(IN TF iRANE 0.10 TCf 6.64 RA6IANS)

---- ---------------------------------- --- --------- ------- *--- -----------

;L:ANTITY RPS * AVG. 3RD * 10TH P PAX. ,

-- - - - --------- *----------------------- --------------------- ---- *------ ---------- *
DISPLACEM-NT* 0.349E 01 0.309E 01 0.494E 01 3.629E 01 0.118E 02

HENDING MC,"..* 0.197E 01 C.175E 01 0.279E 01 0.356E 01 0.672E 01
SHEAR * n.b4OE 00 0.56bE 00 0.905E 00 0.115E 01 0.217E 01
INVERSIO,,N * 0.170E 00 0.150E 00 0.241k 00 0.306E 00 0.579E 00
SL.'PE * 0.689E-01 0.610E-01 0.975E-01 0.124E 00 0.234E 00
CURVATURE * 0.694E-02 0.614E-02 0.981E-02 0.124E-01 0.236E-01

------------------------- ---------- ------------- -------------- ---- *------ ---------- *

I--U1' \TAL PLANE--

4tSOrANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 6.64 RAOIANS)

---------------------------- *--------------------------------

• .,LtAr T I TY *., RMS * AVG. * 3RD * 1TH * PAX.
----------------------------- *--------- ---------- ---------- ----- *------------------------ ---------- *

LISPLACEMENT* 0.306L 01 0.271E 01 C.433F 01 0.551E 01 0.104E 0?
PENDING ,ICM.* 0.512E 01 C.453E 01 C.72?4E 01 0.922L 01 0.174E 0?
SHEAR * 0.246E 01 0.218E 01 0.34E 01 0.443E 01 0.837E 01
SLIHPE * 0.771E-01 0.683E-01 0.109E 00 0.138E 00 0.262E 0V
CuRVATuRE * 0.179E-01 O.159E-01 0254E-01 0.323E-01 0.6IE-01

------------------------------ ---------------------------------

K---



4
hYP r,AlT I CS. INC.

B - 109

CONFIGURATION V AND VI

I'-LAI. .; 1 59.-9 LEG.

.. AVF FIF ltFT = 10.0 0 FT.

TJJ.S1C ! = 40C0.Cfl L.

VLRTICAL PLAINL-

,ESIJJArT FREQULENCI S AT 0.00 0.00 0.00 0.00
(!: TIE ' ANGE 0.10 TO 5.Pr4 RAUIANS)

............-------- -------------- * - - - ----------- - ----.--- ----------
',u/A'T I TY * RNS -' AVG. * 3RD * 10TH * MAX. *

------------ *--------------*-------------- --------- ---------------------- *------------

!;SPLACEP,-NT* 0.346C 01 0.307E 01 0.49CE 01 0.624L 01 0,.117E 0?
1: t4f, IN, Gr.* I .M125L n1 C.111E 01 0.177E 01 0.225E 01 0.4261 01
SFEA 0.282L 0(,( (;.?49E 00 0.399L 00 0.507E 00 0.959L O0
IP-ER I,, * 0.241E O0 0.213k 30 0.341-- 0C 0.434L 00 O.P20- 00
SLC-PE * 0.629E-01 o.556E-01 0.889:-01 O.113E 00 0.213L 00
CL,V/,1JRv * 0.'44t:-02 0.3B9E-02 0.622E-02 0.792E-02 0.149E-e1I

----------------------- *---------- ------------- --- *----------- ---------- ---------- *

S fLR1/,'.TAL PLANE-"

-LS' .A';T FRELLF?4CIES AT 0.10 0.00 O.Ou 0.00
(jr,j flC .AjGE 0.10 TO 5.H4 IKAuIANS)

------------------------------- --- *-------- --------------------- ---- *------ ---------- *

CUAN4TiTY * RMS * AVG. 3 R * 10TH * MAX. *
--....----- .........- *------------- --- *------------------------------------ -- ------
f:ISPLh'CEYEvT* 0.307E 01 0.271E 01 0.43.E 01 0.552E r1 O.I04L (2
P N i( . 0.401E 01 0.355E 01 0.567E 01 0.722b Cl 0.136L 02
SliEAk * 0.149E 01 0.132E 01 0,.1lE 01 0.269E 01 0,508E 01
SL 'PE * 0.751E-01 0.665E-01 0.106E C 0.135E 00 0.255t 00
!,kV4T(.'l>E , 0.140t--01 0.124E-01 0.199E-01 0.253E-01 0.478E-01

------------------ *--------------*--------- ---------- ---------- ---- *------ ---------- *



II

HYCR[INAUTICS.INC.

-110

CONFIGURATION V AND VI

HEADING = 90.00 DEG.

.AVE HEIGHT 10.00 FT.

TeNSNtNr, : 0.00 LL.

Vt-RTICAL PLANE--

RESONANT FREQUENCIES AT 4.39 0.00 0.00 0.00
(I;N THF RANGE 0.10 TO 8.94 RADIANS)

--- -------------------------- *---------- ------ *----- ---------- *----------

.'ANTiTY * RMS AVG. * 3RD * 10TH * MAX. '
--- -------------------------- ---------- ------ *----- ---------- ------------

DISPLACEMENT* 0.353E 01 0.313E 01 0.500E 01 0.636E 01 0.120E 02
PENDING VMf.* 0.291E-06 0.257E-06 0.412E-O 0.524E-06 0,991E-06
SFEAR * 0.466E-10 0,412E-10 0,659E-10 0o839E-10 0.158E-09
IMMERSI(JN * 0.644E-01 0.570E-01 O.911E-01 0.115E 00 0.219E 00
SLnPE * 0.195L-04 0.173E-04 0.277E-04 0.352E-04 0.666E-04
CURVATURE * 0.102E-ObT 0.905E-09 0O144E-08 .lbE-OF (".34TE-nP

------------------------ -------------- *----------- --- *------- --------- -

t.UR I ZL)NTAL PLANE--

RESONANT FFE OUENCIES AT 0.10 0.00 0.00 0.00
(IN ThE RANGE 0.10 TO 8.94 RADIANS)

--------- *----------------------- --------------------- ---- *------ ---------- *

UA ~I TY * RMS * AVG. * 3RL * IOTH MAX. -

---- -------------------------- *---------- ------ *----- ---------- ------------

LISPLACEvFNT* 0352L 01 0.312E 01 0.499E 01 0.635E 01 0.119E 0?
VENFING 0.551E-06 0.487E-Ob 0.779E-06 0.991E-06 O.187E-05
SHEAR * 0.11OE-09 0.974E-10 0.155E-09 0.19E-U9 0.374E-09
SLnPE * 0.217t-04 0.192E-04 0,30RE-04 0.392E-04 0.741E-04
CURVA T URE * 0.193L-08 0.171E-08 0.273E-Oe 0.34PE-OR 0.b57E-0V

-.. .-------------- * -------- -- ---------- - ------------------- - - ------ -----------



hYIIINAUTICSINC*

- 111

CONFIGURATION V AND VI

I-Av'I'. = 90.00 DEG.

i,,AVE HEIGHT !O.GO FT.

TENSIL-N 200C.00 LF.

vtRT]CAL PLANE--

RtS! NANT F tEoUFNCIES AT 4.39 0.00 0.00 0.00
(INj TI-E RAGE 0.10 TO 8.94 RAUIANS)

------------------- *----------------------- ---------- ---------- ----- *------ ---------- *

,UANT]TY * RMS * AVG. * 3R[ ; IOTH * V AX. *
-------------------------- *-------------- --------------------- ---- *------ ---------- *

P'ISPL.ACEMFT* 0.353E G1 0.313E 01 0.50E 01 0.636E 01 0.120k 02
LNf,1NG tOOC..* 0.2qlL-06 0.257E-06 0.412E-Oo 0.524E-06 0.99iE-Ot

ShEAR * 0.466t-10 0.412E-10 0.659E-10 0.839E-10 0.15FE-09
I]E0'SI,64 4 .b' E-01 0.570E-01 0.911E-01 C.115E 00 0.219E 00

SLr:PF * 0.195L-04 0.173E-04 0.277E-(4 0.352E-04 0.666E-04

CuL'VATbRE * 0.1021:-0 0.905E-09 0.1'4E-08 0.184E-08 0.347E-08
------------- *---------- ---------- ----------- * ---------- ----------

* kL'I LL'AL PLANE--

!ZS11N-\'tT FKEI'bENCI S AT 0.10 0.00 0.00 0.00
(IN TI-L 44GE 0.10 TC 8.94 RAUIANS)

-------------------------------------- -*---------- ------ *----------------------------

t.uANTITY * RMS * AVG. * 3RU * 10TH * MAX. *
------------- *-------------*---- ---------- -*---------- ------ *----------------------------

'ISPLACEk'C: T* 0.352L 01 O.312E 01 0.499E 01 0.635L 01 0.119L 02
!,rqvIN, '3 .* 0.551E-06 0.487E-16 0.779E-05 0.991E-06 0.187E-05

Si-EAR 0.I1Oi-09 0.974L-10 U.155E-09 0.198F-09 0.374E-OQ
SL, PF * 0.?17E-04 0.192E-04 0.30E-0Ot 0.392E-04 0.741E-04
CUL<VAT..E * C.lu'3E-0 0.171E-08 0.273E-0O 0.34HE-OP 0.657E-O 0

-------------------------------------- -*---------- ------ *---------------*------------

. ... ... . . . , . .. ... . , ... . .. . , . . . . . . . . ,-. ... . . . . .



tYORPNAUT ICS, INC.

B - 112

CONFIGURATION V AND VI

f:tADINIG 90.00 DEG.

iAVE HEIGHT 1 10.00 FT.

TENSION = 4000.00 LB.

VERTICAL PLANE--

RtSONANT FREQUENCIES AT 4.39 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 8.94 RADIANS)

,......-------------- ---------- , -------------------- ----------

QUANTITY * RWS * AVG. * 3RD * 1OTH * AX *
- -- -- -- ------ -- ----- --- -- - - - - - -- - - -- ---- -- --,-.. . . . . .- -.. . . . . .-

O)ISPLACE.-ENT* 0.353E 01 O.313E 01 0.500E 01 0.636E 01 0.120E 02
BENIDING MM.* 0.291E-06 0.257E-06 0.412E-06 0.524E-06 0.991E-06
ShEAR * 0.466E-10 0.412E-10 0.659E-10 0.839E-10 0.158E-nq

IMMERSION * O.b44E-01 0.570E-01 O.911E-O1 O.115E 00 0.219E 00
SLOPE * 0.195E-04 0.173E-04 0.277E-04 0.352E-04 0.666E-04
CURVATURE * O.102E-0B 0.905E-09 0.144E-08 O.184E-08 0.347E-OR

-*--------------------- --- *------- --------------------- ---- *------ ---------- *

HCRLZCNTAL PLANE--

RLSCNANT FREQUENCIES AT 0.10 0.00 0.00 0.00

(IN THE RANGE 0.10 TO 8.94 RAIIANS;

- ----------------------- *---------------------------------------------

QUANTITY * kMS * AVG. * 3RD * IOTH * MA,. *
---------- --- --------------------- ---------- -----..-- ----------
B)ISPLA EMENT* 0.352E 01 0.312E 01 0.499E 01 0.635E 01 O.119LE 02
HENfkING MOM.* 0.551E-06 0.487E-06 0.779E-Ob 0.991E-O6 0.187E-05
SHEAR * O.IOE-09 O.974E-10 0.155t-09 0.198E-09 0.374E-09
SL(OPE * 0.217E-04 O.192E-04 0,.30,E-04 0.392E-04 0.741E-04
CURVATURE * O.193E-O8 0.171E-08 0.273E-08 0.348E-OF 0.657E-OP

-..-----------.-...-------------- *--------- ---- *- - .------ ---------- *

-4



-YCRCNAIT IC S, INC.

t - 113

OL;?FICGURATION VII AND VIII

I- I. INcG = 5. 00 LtG.

,.AVE i-I, VF.T = 3.94 FT.

TLNI[.( : 0.00 LI.'

VERTICAL F'LA1L--

LSOJANT FiZE-uENC IES AT (.00 0.00 0.00 O.CO
(1,: TI.- KA- G. 0.10 TO 7.44 RIAL1ANS)

- - -- -- -- -- -- ----- ----------------------------- *-- -- -- -- -- -- -- ---

LjT I T R AVG .3 q i 0Th A X.
S---------------- -------------- ----------------- *----------------------------

ISPLACLrjT* O. 1 3?'L- 01 0.122E 01 0.196E 01 0.?49E 01 0.471E 0l
::L ' INC C'.* ('.12CL C2 0.LObL 02 0. 6g- O 0.216E 02 0.408L 0?

0. 75 L 01 G.T7UE 01 0.107E 02 0.136E 02 0.257E 02
I t,"ERSI * ,., 7 8C.7tbL -01 0.695E-01 0.1IiE Ou C.141E 00 0.267L 00
SL PL ' 0.134E 00 0.119E 00 0.19O C0 0.242E 00 0.457E 00
CL,,V. V/TU R- 9.421L-O) 0.373E-01 0.596t-Ot 0.752E-01 0.143E 0n

-------------------------- *---------- ------------------ ---------- ----- 4----- ---------- *

I0 I /'UNT4L PLANE--

rESL;:iArT FELQLENCIL!S AT 0.i0 0.00 0.00 0.00

(IN T-E <4GE 0.10 TI- 7.44 RADIANS)

---------------------------------------------- --------------------- ---- *------ ---------- *

,2UANTITV MS AV,. * 3RD 4 IOTH M MAX.
_:---- --------------------- ---- -- ,---------- ------- -----------

f' ISPA C F_,T, f-'.121E 00 ('.1(j7E 00 0.17 1 C-(; 0.21eI 00 0.412E 00
I1EN-. I .N:C, .- 0.2,7L 01 (.23bE 01 0.37PE 01 0.4PIE 01 (1.910E 01
SHEAR * 0.325E 01 0.287t 01 0.459E 01 0.585E 01 0.110E 02
SLOP, * 0.142E-(01 0.126E-01 0.201E-01 0.256E-C1 0.4P.4E-Uj
CURVATURL ' 0.939E-02 C.b3lt-02 0.132L-01 0. 169E-01 0.319E-C 1

------------------------------------------------- ------------------



HYYIRNAUT ICS, INC.

6 - 114

COFIGLRATION VII AND Viii

H AF.,INC, = 5.00 )EG.

,AVE FIGHT 3.94 FT.

TENSI('\ = 2000.00 L;;.

VLRT[CAL PLANt--

RbSONA"T FREQUENCIES AT 0.00 0.00 . O C 

(IN TH4E AAGF 0.10 TO 6.04 RA[IANS)

------------------------------------ ------- *--- ---------- ---------- ----------

* LANTITY * RMS * AVi. * 3RP 1 )CTM * AX.
- ---- -*------------------- ----- *----- -------------------- ------- *--- -----------

OISPLAC&MLNT* 0.119E 01 O.105E 01 0.16Ft 01 0.215E 01 0.4061: 0 1
* ENI)ING tVh-.* 0.27bE 01 0.246E 01 0.394i- Ct 0.5('2E C1 f .4F t f I
S hEAk * O.95UE 00 0.841E 00 0.134E 1 f,.X71LE 01 0.23t 01
IMMERSION * 0.343L 00 0.303E 00 0.P5t (,O 0.61E 00 C.Il1L 01
SLOPE * 0.763T-01 (,.676E-0l 0. 10L C (.1375 2:0 0.2'9E rO0
CURv/ATURt * 0.97bE-02 0.86bE-02 (j.*L3Pt-CI (O.17bf-01 0.3!2t-C'

-------------------------- *---------- ---------------- ----------- -----------------------

Hur I Zt'NTAL PLANE--

RtSnNANT FRLQUENCIES A.: 0.10 0.00 0.00 0.00
(i4 THE RANGE 0.10 TO 6.04 RADIANS)

----------------------- ------------------ -*------------------------------- ----------

QJUANTITY * RM, S * AVG. * 3p * 1uT-- A 9tLX *
- -- - - ---------------------------------- ------ - - -- -- -- - - - - - --- - - - -

C ISPLACEKFNT* O.123E 00 0.109E 00 0.?175 00 O.?2?t' 00 0.42C0E O0
BENDING Y~t.* 0.176E 01 O.156E 01 0.250E 01 U.119- 01 0. Cci ct
SHEAR * 0.141L 01 0.125E 01 0.200L 01 0 '55L 01 0)4P2f ('I
SLOPE * O.135E-01 0.119E-01 0.1910 1-CI 0.243F-1)1 0.459L-(J
CURVATURE * 0.620L-02 C.549E-02 0.t-7R-o0 c-Ii It-<J 0.211-')I

------------------------- --- *------- --------------------- ------.----- ----------

ey

t . ,,"K



-YUR(NAUTICSINC.

CO\NFIGURATION VII-AND VII1

= 5.00 UEG,

i A-;E -C!.:,HT " 3.94 r-T°

TL9.SIt 4. L, .()0 LL.

,-'.A,. r:' , CIL 5AT 0.Or! 0.00 0.0P (.OC;
i - 1re 'V,4uE 0.1( Ci 5.44 RAUIAI;S)

- - - ----------- *-------- --------------------- ---- *------ ----------

LL y'.TI . * t.V 3 . * 3.L * 1CT, P WAX. *
---------------- *---------------*---------------------------- ------

I SPL...... I f, ' i.c I C,%7L 00 0.154L 01 .. 196 - 01 0.37. 1 •l
rY' . 0.* 0. ;,5 01 [F.It'4L 01 0.262L Cl 0.3346 01 r .- LAt Cl

* 0.471- C3 (C.41 ?=- .:C ..h6t 0 O.84HL (i C.160L 01
Vt k IC-',v * 0.4tbt C0 0.4 ,3t 00 (.644E 0', O.f'OE (O0 C.154E Cl
CL 'P! * C.UL- 0. -Ol 0.5i1E-0i ;.R9 1t-0l 0.113%. 00 0.214E C0

CL 'VATI. L 0.r51L-02 C.S7La-?)2 0.,2lt--C2 0.l17t-01 r.221E-Cl
-- -- -- -- -V -- -- - - --- - -- - - - - - -- -- - -- - - -* ---- --

t-,-4 i7, r-.I L PLANLI--

f'Xl FT t c .-, It CS AT 0. C, .c 0 .': 0.0 It 0.0
-- i - 1-7,B 6 .1I C T!- 5. 44 eA:;Ipi*$

---------- -- ------------ ---------- ------

,. A',T iv v R IV AV,. ki ; 1 OT H 1; lx.

- ----- ------- --...-- -- -- - -- -----------------
' SPLLC r ,- ,. ?tbL (O U.I1 . CO (. 1Pt 00 ..227r 00 0,.4?9 f Or)

P'L.I, ' i .* (.. 144E Ol 0. iP7t Ci 2.?0 . Cl 0.?59t 0l fl.409t 01
*t- A C0 0.F'29C OC ',32 I 0.1-SPE (1 C.3lpr CI

s* ). 1 - ,1 C. 1 17--01 L. • 67 E -0 ./ ME-01 .2. 3 fll E 0-C 1
V A 0. U - ? C .4. 7L-0? k;. 7't.-02 0.910E--i '.17 1E-CI

- - --- ------ --------....

--



BYDRONAUTICS, INC.

13 - 116

CONFIGURATION VII AND VIII

,,-' ING 29.99 LEG.

'-A'ft HLIGHr = 3.94 FT.

!r N I1 = 0.00 LB.

V ZICAL PLANE--

RtSIrIANT FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN Tt-F RANGE 0.10 TO 7.94 RADIANS)

-*-------------------------------- --------------------- ---- *------ ---------- *

(.ut.hTITY * RMS * AVG. * 3RD * 10TH * MAX. ,
----------------------------- -*----------- --- --------- ------- *--- -----------

[;ISPLACEMENT* O.138E 01 0.122E 01 0.196E 01 0.249E 01 0.472E 01
P 'I)ING MC-M.* 0.108E 02 0.964E 01 0.154E 02 0.196E 02 0.370E 02
S)- AR * 0.711L 01 0.629E 01 0.100E 02 0.12AL 02 0.241E 02

IMVERSION * 0*674E-01 0.597E-01 0.954E-01 0.121E 00 0.229E 00
SLtPL * 0.121E o0 0.107E 00 0.171E 00 0.218E 00 0.412E 00
Cu4.VATURE * 0.382E-01 O.338E-01 0.540E-01 0.688E-01  0.130E 00

-*---------*-------------------- ------ *---- ---------- ---- *------ ---------- *

H,. IOZNTAL PLANE--

fLSONANT FRsLUENCIES AT 0.10 0.00 0.00 0.00
(IN THL- RANGE 0.10 TO 7.94 RAUIANS)

-*-------------------------------- --------------------- ---- *------ ---------- *

C1,ANTITY * RMS * AVG. * 3RD * IOTH * MAX. *
-*-------------------------------- --------------------- ---- *------ ---------- *

L.SPLACEME;fT* 0.695E 00 0.615E 00 0.984E 00 0.125E 01 0.236E 01
HINBING F,0M.. 0.132E 02 0.116E 02 0.186E 02 0.237E 02 0.449E 02

S' EAR * 0.158E 02 0.140E 02 0.224L 02 0.2P5E 02 0.540E 02
SI.OPE * 0.723E-01 0.640E-01 0.102E 00 0,130L 00 0.246E 00
C'JRVATURE * 0.463E-01 0.410E-01 0.655E-01 0.834E-01 0.157E 00

- --------------- ---------- ------------- -------------- ---- *------ ---------- *



- V

HYi)QR(NA;UT ICS, INC.

- 17

C() FIGUIATILiN VII AND VIII

tthL[bI, = 2,'. tEG.

;:aVE HEI(,HT 3.94 FT.

TENSI' j 2000.OC Li.

vE'TICAL PLANE--

;'LSlNjAtT FRLQuENCIES AT 0.00 0.00 0.00 0.00
(11! TI-F R A;GE O.1(; TO 6.34 -ADIANS)

----------- -------------------------------- ---------- ---------- ------------

,.A"T I TY NR.S AVG. * 3RD 1 1;T H M AX.*
------ *------ ------ ------ ~- ---- -------

I TLAC L ' 0.122E :I 0.108E 01 0 .173E 0. 220E 01 0.417E 01
rt.t IN .'.* 0.249t (11 0.221E 01 0.353L CI 0.449E CI 0.649E 01

SStEA0R . E 62 (10 C.762E 00 0.121E 01 0.155t 01 0.293E 01

Ir; it, k b I , 0.304 C (0 C.269E 00 0.430E 00 0.548- GO 0.iO3L 01
SLpl'. * 0.711E-01 0.629E-01 0.100E 00 0.12L 00 0.241L 0C

CLqV;TURE 0.876t-02 0.775E-02 0.123E-Cl 0.15?E-nl 0.298E-01
------------ .----------- --------- --- ---- ----- * -----

*fL 121 .NTAL PLANE--

RFS A'T sI-€,UE"NCIES AT (,.10 0.00 0.0(, 0.00
I \; TiE- - A'iGE 0.10 TC 6. 34 RAUIANS)

-------p--------------- ---- ~---------------- ----- ----- *

$U'LAN T I I Y iS AVG. 3RI - 1cTi P; AX.
------- ---------- -------------------- ----- ----- *

C:lSPLACVE/-%T* 0.706L 00 L.b25E 00 0.999E 00 0.127E Cl 0.240E 01
EN I NC t,.* 0. 44L 01 0.747L 01 0.119L 02 0.152E 02 0.2P7L 02

S H EA R * O.648E 01 0.574E 01 0.917F 01 0. 116E 02 0.220E 02
SLOP( V 0.682E-01 C.604L-01 0.965E-01 0.122E 00 0.232t Or'
CLAVATLR: 0.2 9 6E-Cl C.262E-01 0.419F-O1 0.533E-01 0.100E ,0

------------------- *------------ ------ *---- ---------- ---------- ---------- *



IYIRONAUTICSINC.

- 118

CONFIGURATION VII AND VIII

-LADING 29.99 UEG.

AVE HEIGHT 3 3.94 FT.

TLNSI[CN = 4000.00 LB.

VtRTICAL PLANE--

RLSONANT FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN THE RAiNGE 0.10 TO 5.74 RADIANS)-- -------------------------------- --------------------- ---- *------ ---------- 4
CUANTITY * RMS * AVG. 3RD * 10TH 4 MAX.

----------------------- *----------------------- --------------------- ---- *------ ---------- *

UISPLACEMFiT* 0.113L OL 0.1OOE 01 0.16OE Ol 0.204E 01 0.387E 01
B i3NO)ING MOJM.* 0.166E 01 6.147E OL 0.235E 01 0.299E 01 0.565E 01
SHE k * 0.423E 00 0.374h 00 0.598E 00 0.761E 00 0.143E 01
I'MEkSIDN * 0.407E 00 0.360E 00 0.576L 00 0.733E 00 0.138E 01
SL('PE * 0.595E-01 0.526E-01 0.841E-01 0.107E 00 0.202L Of
CURVATURE * 0.583E-02 0.516E-02 0.825E-02 O.105E-O1 0.196E-01

---------- *--------------*---------- ---- *------------ -*--------- ------- *--- -----------

I

HCRIZONTAL PLANE--

RESONANT FRE( ,UENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0,10 TO 5.74 RADIANS)

-------------------- *----------------------- --------------------- ---- *------ ---------- *

ULANTITY * RMS * AVG. * 3RD 0 iTH * MAX. *
----------------------------------------------- --------------------- ---- *------ ---------- 4

CISPLACEMENT* 0.717E 00 0.b35E 00 0.101E 01 0.129E 01 0.244E 01
BENF;ING MOM.* 0.694E 01 0.614E 01 0.981E 01 0.124E 02 0.2361 02
SHEAR * 0.436E 01 0.386E 01 0.617E 01 0.786E 01 0.148E 0?
SLOPI * 0.668L-01 0.591E-Ol 0.944t-01 0.120E 00 0,227E 00
CURVATURE * 0.243E-01 0.215E-01l 0.344E-01 0.438E-0 0.828E-01

------------------ *---------- w---------- -------------------------------------------------



I - - ..

F-Yh RflNAUT ICS, iNC.

B - 119

CONFIGURATION VII A'n VIII

A = 9.99 GEG.

VAVE HLIGHi = 3.94 I-T.

TtN IC: = 0.00 L.L.

VLRTICAL PLANL--

- LSLNIANT FRdOUENCItS AT 0.00 0.00 0.00 0.00

(I' TI F *LqGE 0.10 T010.04 RADIANS)

-------------------------------------- -----------*------------------------*

uA"'TITY R M. * AVG. * 3RD 10TH * MAX. *
--------------------------------------- ----------------- *----------------------------

l;iSPL4CET:. T* 0.139E 01 0.123E 01 0.196E 01 0.250E nl 0.473E 01
!-LNI)ING 0L>.* (.736L 01 0.652E 01 0.104E 02 0.132E 02 0.25CE 02
SHEAR * 0.544L 01 0.41E 01 0.769E 01 O.980E 01 O.15E 02
iivE,.SIti1\ * 0.354E-01 0.313E-01 0.501E-01 0.637E-01 0.120E 00

* 0.78tE-0l 0.698E-01 (.IlIE 00 0.141t 00 0.268L 0 0
CUVAIURE '0 O.25VE-01 0.228E-01 0.365E-01 0.465E-01 0.H79E-01

----------------------------------------- --------------------- ---- *------ ----------*

i I jI/i NTAL PLANE--

* S0iAN.T F4EQUFNCItS AT 0.10 0.00 0.00 0.00
(IN Th E - A4GE 0.1C TClO.0.4 RADIANS)

----------------.---..------------ -. ---------- -- --- ...----------

-L)ANTITY * RMS * AVG. 3R[: * 10TH AX.
-------------- *-------------------*------- -------------------- ----- *----- ----------

LISPL4C[E.ML4JT* 0.121'L ul 0.106E 01 0.170E 01 0.217E 01 0.409E 0l
, Ni~I:,I, P'C..* 0.1;?E 02 0.I107E 02 O.171E 02 0.2181 02 0.413E 02

SHEAR * .l0*4L 02 0.119E 02 0.19oL 02 0.242[ 02 0.457E 02
SLOPL * 0.7t.9E-O 0.681E-01 0.10E 00 0.138t 00 0.261E 00
CkRVATtRt * 0.426-01 0.377E-01 0.602E-01 0.767E-01 O.144E 0n
------------ *-----------------------*--------- ---------- ---------- ---- *------ ----------*

W .. . .. . . .. . . . W . . . . . . . . . . . . W . . . . . .4



HY{R(INAUTICS, INC.

B - 120

CONFIGURATION VII AND VIII

AfI I4G =59.99 DEG.

WAVE HEIGHT = 3.94 fT.

TbNSI',l = 2000.00 LE.

VtRTICAL PLANE--

RESONANT FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 7.94 RADIANS)

----------------.------------.----.------- *----------.-.--- ....----..........-----

QUANTITY * RMS * AVG. * 3RD * IOTH * MAX.

CISPLACEMENT* 0.131E 01 0.11bE 01 O.1R6E 01 0.236E 01 0.447E 01
BENDING MOM.* 0.170E 01 0.150E 01 0.240E 01 0.306E 01 0.578E 01
SHEAR * 0.659L 00 0.583E 00 0.932E 00 0.118E 01 0.224E 01
IM' ERSION * 0.187E 00 0.165E 00 0.264E 00 0.336E 00 0.636E 00
SLOPE * O.516E-01 0.457E-01 0.730E-01 0.930E-01 0.175E 00
CURVATURE * 0.597E-02 0.528E-02 0.844E-02 0.O07E-01 0.203E-01

----------------- *---------- ---------- -------------------------------------------------

HORIZONTAL PLANE--

RtSONANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 7.94 RADIANS)

----------- *--------------------- --- *------- -------------------- ----- *----- ----------- *

CUANTITY * RMS * AVG. * 3RD * 1OTH- '0 mA. *
-------------- *--------------------- --- *------- --------- '----------- ----- *----- ----------4

DISPLACEMENT* O.121E 01 0.107C 01 0171E 01 0.218E 01 0.411E 01
VENUINt M(IM.* 0.763E 01 0.675E 01 0.107E 02 0.137E 02 0.259E 02
SHEAR * 0.529E 01 0.468E 01 0.748E 01 0.953E 01 0180E 02
SLFCPE * 0.725E-01 0642E-01 0.102E 00 0.130E 00 C.24bE 00
CURVArURL * 0.267E-01 0237E-01 0.378E-01 0.482E-01 0.91OE-0l

----------- *--------------------- --- *------- -------------------- ----- *------ ----------*

K. ..........*. .........*. .....* .....



-U V

I. VOR(NIAUT I CS, I NC.

- 121

CLNFIGURATION VII AND VIII

I LAI |IJ3 = 59.99 UEGo

,'r,,V. HF II-r 3.94 FT.

Ti-NSI . = 4000.00 Lt.

VtPTICLL PLAN'--

RrS'',A'1T FREOUENCIES AT 0.00 0.00 0.00 0.00
(I"' TF' 44A*GE 0.10 TV 7.04 RADIANS)

---------------------------- -*- ------------- ----- *- ---------- *

ATITY RtS * AVG. * 3RD * 10TH * MAX. *
*-----------*--------------- ------------- -*---------- ------ *----------------------------

LISPLACEi',T* 0.126E 01 0,.112E 01 0.17qE 01 C.228E 01 0.430t 01
EN[ ING Lruf.* 0.109 01 0.965E 00 0.L54t 01 0.196E 01 0.370t 01

SHEAR * n.295b 00 0.261E 00 0.417E 00 0.531E 00 O.IOOE 01
I Mv E- SIi' * 0.255E 00 0.2?6E 00 0.3611 00 0.459E 00 0.86HE 00
SLPPE * 0.45CE-01 0.398E-01 0.636E-01 0.&10E-0 0.153E 00
CuRVATIuRL * C.382L-02 0.338E-02 0.541E-02 0.689E-02 0.130E-Cl

---------- *--------------*---------- -------------- -------------- ---- *------ ---------- *

* /bfI /iTAL PLANE--

,RtSOINANT Fv<E'AENCIES AT C.10 0.00 0.00 0.00
(1% THE RANGE 0.10 TO 7.04 RADIANS)

----------- *--------------------------------------- --- ----------------- *--- -----------

.LANT]TY * RPS * AVG, * 3RD * 'OTH * V'AX, *
------------- *-------------- -*---------- ----------- -------- *------ ---------------------

I'ISPLACC FT* 0.121E 01 C.107E 01 0.172E 0l 0.219E 01 0.414L 01
VENTI), MU:.* 0.600E 01 0.531E 01 0.849E Oi 0.10SE 02 0.204E 02
S -EAR * 0.328b 01 0.290E 01 0.464E 01 0.590E 01 0111L 02
SLPP F * 0.703L-01 0.622E-01 0.994E-01 0.126E 00 0.239E O0
CuRVATURL * 0.21UL-01 0.186E-01 0.29PE-01 0.379E-01 0.716E-01
----------------------------------- ----------- ---------- -.----------- *------------



I YYtR.NAUTICS, INC.

b - 122

CC.FIGURATION VI. mND VIII

HLAI'IMG = 90.Oc DEG.

,AVE HEIGI!T 3.94 FT.

TLNSIU"; = 0.00 LE. i
VERT ICAL PLANE--

KtSG,,AT FrAE(uENCIES AT 6.19 0.00 0.00 0.00
(IN ThE RANGE 0.10 T015.34 RAOIANS)

--------------------------------- --------------------- ---- *------ ---------- *

tuANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
-.-------------.-- ...-------------- .----------. ----------- ----- ----------

DISPLACEMENT* 0.139E 01 0.123E 01 O.196E 01 0.250E 01 0.473E 01
PENPnING MCM.* 0.92bE-06 0.b2OE-06 0.131E-05 0.166E-05 0.315E-05
SFEAR * 0.463E-09 0.409E-09 0.655E-09 O.P33E-09 0.157E-OP
IfM ERSI)N * 0,208E-01 0.184E-01 0.294E-01 0.374E-01 0.707E-01
SLOPE * 0,197L-04 0.174E-04 0.27RE-04 0.354E-04 0.670E-04
CURVATURE * 0.325L-08 0.287E-08 0.459E-OB 0.585E-O8 0.1.0E-07

---- ------------. . ----------- - ------------ -------- ----------

HLNIfJR-NTAL PLANE--

RtSONANT FREOUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RA-4GE 0.10 T(J15.3. RADIANS)

--------------------------------- --------------------- ---- *------ ---------- *

';ANTITY * RMS * AVG. * 3R0 * ]OTH * P'AX. *
--- ------------------------- ---------- ----------- ----------- ---- *------ -----------

DISPLACEME:T* 0.139E 01 0.123E 01 0.196I 01 0.250C 01 0.473E r.I
PENDING MOM(,.* 0.172E-05 0.152E-05 0.243E-05 0.310E-05 0.586L-05
St-EAR # 0.102E-08 0.909E-09 U.145E-08 0.184E-08 0.349E-08
SLOPE * 0.225E-04 0.199E-04 0.319E-04 0.406E-04 0.767E-04
CURVATURE * 0.605E-08 0.535E-08 0.856E-08 0.108E-07 0.205E-07

--- --------------- *---------*------------ ---------- ---------- ---- *------ ----------



'iY['<IN.AUT ICSt INC.

- 123

C-ONFICUR RATI0N VII A,D VIII

90.C() OWG.

..AVE i-IGHT = 3,94 FT.

T= 2()0.C0 L.

* <l ICAL PLA: b--

-'LS2 'r4tT Fl<tLtFNCIIES AT 6.19 0.00 0.00 0.00
(1'. TFE R 4NGE (.10 TI1'5.34 RADIANS)

L.GA' I TY R R* S AVG. * 3R) IOTH o MAX.
------------------- *-------------------------------- ---------- ---------- ---- *------ ---------- *

i, iPLAC">JT,* 0.139t 01 0.1?3E 01 0.196E 01 0.25011 01 0.473L 01
t I Y C- 'U1.* 0.G26t-06 C.820E-06 .13 1E-05 O.166E-05 0.315E-05

* n.463L-G C. 409E-09 0.655E-09 O.P33E-09 0.157E-0F

J.'FkS !ir *0.2 [ l-1 O.1V4E-01 0.294E-01 0.374E-01 0.707E-01

*LV P 0.197E-04 0.1741-04 0.278E-04 O.354E-04 0.b70E-04
'k VATRE * 0.325E-OF 0.281E-08 0.459E-Oc 0.585E-08 0.11OE-07

--------------------------------------------- --------------------- ---- *------ ---------- *

H0-l )];k'/TAL PLANE--

RLS('$\ANT Ft<&,LFNCIES AT O.1o 0.00 0.00 0.00
(IN TI-F 444GE 0.10 Tr15.34 4ADIANS)

----------------------------------- --- *------- -------------------- ----- *----- ----------

',uANTITY ? kS , AVG. * 3RD.j * IOTH * MAX. .
--------------------------------------------------- --------------------- ---- *------ ---------- *

CISPLACEMHE;.T* 0.139L 01 0.123E 01 0.196E 01 0.250E 01 0.473t 01

tN[ NG MCP0.: C.1 7 2L-05 0.152E-05 0.243E-05 0.310E-05 n.5P6E-05
SHEAR * 0.102E-08 0.909E-09 0.145E-08 0.184E-08 0.349E-08
SLPF * 0.225E-04 0.199L-04 0.319E-04 0.4ObE-04 0.767E-04
CLJRV4,Tt;RE * 0.66CE-0 0.535E-08 0.856E-08 0.1082-07 0.205E-C7

---------------------------------.-------------- * --- .---------- -------------------



HYPR(INAUTICS,1NC.

B - 124

CONFIGURATION VII AND ViII

cAfINIC, =90.00 FG.

'r.AVE -FIGHT 3.94 FT.

TENSION 4000.00 LR.

VLRTICAL PLANt--

RLSCNANT F-,AEUUFNCIES AT 6.19 0.00 0.00 0.00

(Ir T'E RANGE 0.10 T015.34 RAUIANS)

-------------------------------- ---------- --------------------- ---- *------ ---------- *

kAN"T I TY RMS * AVG. * 3RD * 10TH * IAX. *

...... - - - *------------------ *-- ----- - -- ---------- -----------

r ISPLACEMENT* 0.139E 01 0.123E 01 0.196E 01 0.250E 01 0.473E 01
PtNIING MnM.* 0.926E-06 0.820E-06 0.131E-05 0.lb6E-05 0.315E-05

ShEAR * 0.463E-09 0.409E-09 0.655E-09 0.833E-09 0.157E-00

IMmERSION * 0.20HE-01 0.184E-01 O.294E-01 0.374E-01 0.707E-C1

SLCPE * 0.197L-04 0.174E-04 0.278E-04 0.354E-04 0.670E-04

CuRVATURe * 0.325E-08 0.287E-08 0.459E-08 0.585E-08 0.110E-07
-------------- *---------- ------- * ------------ ------- ----------

I-CR IZONTAL PLANE--

RESONANT FREQUENCIES AT 0.10 0.00 0.00 0.00

(IN THE RANGE 0.10 TU15.34 RADIANS)

-------------------------------------------- --------------------- ---- *------ ---------- *

(2UANTITY * RMS * AVG. * 3PD * 10TH * MAX. *
------------------ *---------*---------- ------ *---- ---------------------- ---------- ---------- *

DISPLACEMENT* 0.139E 01 0.123E 01 0.196E 01 0.250E 01 0.473E 01
BtNIIN6 PtcM.* 0.172E-05 0.152E-05 0.243E-05 0.310E-05 0.586E-05

SHEAR * 0.102E-OP 0.909E-09 0.145E-08 0.184E-08 0.349E-OP

SLnPE * 0.225E-04 0.199E-04 0.319L-04 0.406E-04 0.767E-04

CLPV4TtRE * 0.605E-OP 0.535E-08 0.856E-08 0.108E-07 n.205E-U7
........ - -. ------- * .---- --------- --- *- - -------- *- --------- *

KI



-YVR( NAUT ICS, IJC.

- 125

CONFIGURATIN VII AND VIII

ft.^.l;I .( = 5. O LEG.

vAVE H-MrHT 5.00 Fl.

Tt'JSIC0.C=, LL.

V T ICAL PLANE---

HLSrJNANT FREULUFNCIES AT 0.00 0.00 0.00 0.00
(V'q TH kANGE 0.10 TO 71.14 RAGIANS)

------------------------------- *-------------*----------- -----------------------

-- L.t4;T T * * AVG. * "RU * IOTH * AX.
--------------- 4---------*--------------*--- ---------- ----- *------ ---------- -- *-------- ---------- *

1:1SPLAC,'ENT* 0.!.76E 01 C.156E 01 0.249E 01 0.317E 01 0.599E 01
E\[ING ,v;,.. 0.120t 02 0.1G6 02 0.170E 02 0.216E 02 0.409L 02

* 0.74E 01 0.663t 01 0.105E 02 0.134E 02 0.254E 02
IMVERSION * 0.770E-01 O.b82E-01 0.109E 0C 0.13PE 00 0.262L 00
SLnPF * 0.14LE 00 0.125E 00 0.199E 00 0.254L 00 0.480E 00
CAV.,TbE '. 0.422L-01 0.373E-01 0.597E-01 0.760E-O1 n.143E 00

-------------------- ---------------- --------- --------- *----------- -----------------------

-L, RIZINTAL PLANF---

4LS(lNANT FRECQUFNCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.1.0 TO 7.14 RADIANS)

--------------------------------- *---- ---------- ----- *------ ---------- ---------- ---------- *

L-uANTITY * RMS * AVG. * 3RD * 10TH * MAX. 4

---------------------------------------------------- ------ *.---- ---------- --- *-------- ---------- 4

DISPLACE.L;lT* 0.153E 00 0.136E 00 0.217- 00 0.277E 00 0.523e 00
3ENrFING M OM.* 0.246E 01 0.218E 01 0.349E 01 0.444E 01 0.839E 01
SHEAR * 0.276E 01 0.244,E 01 0.390E 01 0.497E 01 0.939E 01
SLGr'PE * 0.145E-01 0.128E-01 0.206F-Cl 0.262E-01 0.495E-01
CURVATURE * f.& bO-02 0°766E-02 0.122t-01 0.155E-01 0.2941E-01

--- -- ------------ ---------- ------------ ----------- ----------



HYDRONA0 T ICS, INC.

B - 126

CO'FIGURATION VII AND VIII

.L~tI_\ G = ').0(0 DE(U.

!-;AVE -FIGHT 5.00 FT.

TLt?,S 1 2000.00 LB.

V:RT ICAL PLANE--

4LSUNANT FREUUENCIES AT 0.00 0.00 0.00 0.00
(IN ThE 4ANGE 0.10 TO 5.64 RADIANS)

--------------------------------- --------------------- ---- *------ ---------- *

QU4- T I TY * Rtib * AVC * 3RC * 16TH * f AX. *

OISPLACE ENT* O.15bL 010.140E l 0.223E 01 0.285E 01 0.538E C1
H 1NI)ING M0.. 0.284E 0i 0.251E 01 0.401E 01 0.511E 01 0.966U 01
SI-FAR * 0.884E 00 O.02E 00 0.125E 01 0.159E 01 0.300L 01
IHMFRSION * 0.350E 00 0.310E 00 0.495E CO 0.631E 00 0.119E 01
SLOPE * 0.854C-01 0.756E-01 0.120E 00 0.153L 00 0.290E CO
CURVATURE 0.97E-02 0.882E-02 0.141E-01 0.179E-01 0.339E-01

------------- ----------.. -- ---------- ----------- -----------

I-RIZONTAL PLANE--

RtSONANT FREOUFNCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 5.64 RADIANS)

--------- *----------------------- --------------------- ---- *------ ---------- *

OUANTITY * RMS * AVG. * 3RD * 1OTH * MAX. *
-*--------------------- --- *-------- --------------------- ---- *------ ---------- *

CISPLAE?1ENT* 0.156E 00 0.138E 00 0.221E 00 0.282E 00 0.533E 00
BENDING MOM.* 0.154E 01 0.136E 01 0.218E 01 0.278E 01 0.5?5E 01
SHEAR * 0OI0E 01 0.956E 00 0.152E 01 0.194E 01 0.367E 01
SLOPE * 0.137E-01 0.121E-01 0.194E-01 0.247E-01 0.468E-01
CURVATURE * 0.542E-02 0.480E-02 0.767E-02 0.976E-02 O.IP4E-01

------------------------------------------------------------------ *



-Y[LRCN AUT ICS, INC.

L- 1i7

CONFIGURATION Vii tfN! VIII

* -i-AIINO =5.00 bEG.

V,'4VE HFIGHT = .O0 FT.

TL"¢S Ii;" = 4000.00 Lj,.

VtkTICAL PLANt--

RLSr',j'A4T Fr(EuFNCIES AT 0.00 ,0 00 0.00 0.00
(IN THE RANGE 0.10 TO 5.04 RADIANS)

--------- *------------*---------- ------------- -------------- ---- *------ ---------- *

l.LtNTITY * RlS * AVG. * 3R{ * 10TH * 'AX.
---------- *--------------------- --- *------- --------------------- ---- *------ ---------- *

!;ISPLACEPtF,uT* 0.14LE 01 0.131E 01 0.209t 01 0.266E 01 0.503E 01

FErJ[ ING KC'.K.* 0.192E 01 0.170E 01 0.271E 01 0.345E 01 0.6b3 01
P-Al * C'.439E 00 0.3P9L 00 0.621E 0 0.791E 00 1..149E 01

IfrYERSIUJ', * 0.471L 0 0.417E 00 0.666t 00 O.P4HE 00 0.160E 01
SLiPF * 0.723E-01 C1.640E-01 0.102E 00 0.130E 00 0.246E 00
CUkVATURE * r.674L-02 0.596E-02 0.953E-02 0.121L-01 0.229E-01

------------------ -------- ---------- *---------- ------ *----- ---------- *------------

F*(;RIZCNTAL PLANE--

U-S0]-ANT FRE(OUENCIES AT 0.10 0.00 0.00 0.00
(1% IiE RA"NGE 0.10 TO 5.04 RALIANS)

-------------------------------------------------- --- --------- ------- *--- -----------

L,,ANTITY * RtS * AVG. * 3R * 10TH V !AX.
------------------------------------ ---------- --------------------- ---- *------ ---------- *

I;ISPLACEWC;jT* 0.159L 00 0.141E 00 0.225E 010 0.2871 00 0.543E C0
PtrOlIf,, t '.'. 0.124E 01 0.109E 01 C.175L 01 0.223E 01 0.422E 0l

SHEAR * 0.69-2E 00 0.612E 00 0.97HE 00 0.124E 0l 0.215E 01
SL(PL * 0.134L-01 0.119E-01 0.190L-01 0.242E-01 0.45SE-01
CuRVAtURE * 0.435L-C2 O.3H5E-02 0.616L-02 0.7P4E-02 0.14PE-01

------------------------------- *---------- ------ *---- ---------- ---- *------ ---------- *



HYIRUNAUT IC, INC,
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CONFIGURATION VII A'40 VIII

-=29.99 UEG.

6AVE HEIGHT = 5.00 FT.

TtNS![,' = U.G0 LE.

VLkTICAL PLAN,--

KCSf.)NANT FREr'UENCIES AT 0.00 0.00 0.00 0.00

(IN THE QAN(,L 0.10 TO 7.64 RADIANS)

-------------------------------- *-------- --------------------- ---- *------ ---------- *

: tANTI TY * R? * AVG. * 3RD * 10TH * MAX. *---- *------------------------- --------------------- ---- *------ ---------- *
fISPLACEM-NT* O.1lbE 01 0.156E 01 0.249E 01 0.317L 01 0.599: 01
PLNUING MUM* 0. 109IE 02 0.965E 01 0.154E 02 0.196E 02 0.370E 02
SHEAR * 0.703E 01 o.622E 01 0.994t 01 0.1261: 02 0.239E 02 I

IMIVfRSI0N * 0o662t-01 0*585k-01 099361:-01 0.119E 00 0.225E 00 I

SLOPE * 0.127E 0 0.112E 00 U.17qE 00 0.228t 00 0.412L 00
CU:rVATURE * 0.382E-G1 0,338E-01 0.541F-01 0.6e9E-01 0.130E 00

------------ *-------------- ---------- ---------------------------- ----- *----- ---------- *

HORIZCNTAL PLANE--

RES(NANT FREQUENCIE3 AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TU 7.64 RAUIANS)

--------------------------------------------- --------------------- ---- *------ ---------- *

QUANTITY * RMS * AVG. * 3RJ * IOTH * MAX. *
--------------------------------------------- --------------------- ---- *------ ---------- *

IISPLA(EMENT* 0.883E 00 0.7811E 00 0.1241: 01 0.159E 01 0.300E 01
DEN[IING fe.OM.* 0.122E 02 0.108E 02 0.173E 02 0.220E 02 0.416E 0?
SHEAR * 0.136E 02 0.120E 02 0.192E 02 0.2451: 02 0.463b 02
SLOPE * 0.740L-O 0.655E-01 0,104E 00 0.133E 00 0.251E 00
CURVATURE * 0.429E-01 0.380E-01 0.607E-O 0.773E-01 0.146E 00

------------- *--------------------------------- ----- *----- ---------- ---- *------ ---------- *

K. ..... .....,,. .... .....,. ....w'



Fi'Yr'RNAUTICS, INC.
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CUNFIGURAION VII AND VIII

HLA'I"J, = ?Y.99 LUe&.

W"VE HFIGHT = ).QC FT.

TL:NSI(O -- 2000.00 Lt.

V-RTICAL PLANt--

RLSIINANT FRE(LjFNCItS AT 0.00 0.00 0.00 0.00
(IN THF RANGE 0.10 TO 6.04 RA)IANS)

............------------------ - - -- - - .---------- -------- ----------
(:t,AVJTITY RP.S AVG. * 3RD * IOTH , MAX. I

------------------------------------ -------------- -------------------------------

IiISPLACEMFNT* 0.161E 01 C.142E 01 0.228E 01 0.290E 01 0.549- 01
tN[. ING ?FOl.M.* 0.253L 01 0.224E 01 0.35PL 01 0.456E 01 0.862L 01

S*FAR * 0.814E 00 0.720E 00 0.115E 01 0,146E 01 0.276L 01
IIV FRS'C, : * 0.310E 00 0.274E 00 0.438E 00 O.558E 00 0.105L 01
SLC0PE * 0.78kE-01 0.691E-01 0.111E 00 0.142L 00 0.26HL O0
CuRVATURE * O.889L-02 0.787E-02 0.125E-01 0.160E-01 0.302E-01

--------- *-------------- ----------- -------------- -------------- ---- *------ ---------- *

HCRIZCNTAL PLANE--

RLSONANT FR-(j0uNCI1S AT 0.10 0.00 0.00 0.00
(IN THE 4ANGE 0.10 TU 6.04 RADIANS)

---------- *----------------- ---------- -*-------------- ----------------- *--- -----------
LUANTITY * RMS * AVG. * 3RO 10TH * MAX.

-------------------------- ---- .....----------- ---- - ----------

[;ISPLACENENT* 0.895E 00 0.792t 00 0.126L 01 0.161E 01 0.304L Cl
&EJfING t'UIM.* 0.768E 01 C.t79E 01 0.108E 02 0.138E 02 0.261b- 02
SHEAR * 0.535t 01 0.473L 01 0.756E 01 0.963E 01 0.1PIE 02
SLnPE * 0.699E-01 0.618E-01 0.988E-01 0.125E 00 0.237E 00
CLRVATURL 4.0.269L-01 0.238E-01 0.3AlE-01 0.485E-01 0.91bE-01

------------------------------------------ --------------------- ---- *------ ---------- *



HYDRONALJTICSINC,
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CO FIGURATIUN VII AND VII

l't'AI 'd( - 29.99 O)EG,

NAVI: HFIGHT 5.00 FT.

TeNS 11= 4000.00 L6.

VtRT ICAL PLANt--

RISONAT FRE UFICIES AT 0.00 0.00 0.00 0.00
(IN THE RANGE 0.10 TO r.)4 RADIANS)

--------------------------------- --------------------- ---- *------ ---------- *
juANTITY * R .v AVG. * 3R I0TH * MAX.

---------------------------- -*-------------- -------------------------------

UISPLACEME NT* 0.1521: 01 0.135E 01 0.216L 01 0.274E 01 0.519L 01
21t:,4ING MOM.* 0.170E 01 C.151E 01 0.241E 01 0.307E 01 0.581F 01
sl*EAk * 0.392E 00 0.347E 00 0.554E 00 0.70bE 00 0.133E 01
IMYERSION * 0.419t 00 0.370E 00 0,592E 00 0.754ie 00 0.142E 01
SLOPE * 0.675E-01 0.597E-0) 0.955[-01 0.121E 00 0.229E OC
CURVATURE * 0.599E-02 0.530E-02 0.848E-02 0.107E-01 0.203E-01

---------------. *----------- --- *------------- ----------- ---- *------ ---------- *

HLRIZZONI'AL PLANE--

RESflAjTT FRL)UENCIES AT 0.10 0.00 0.00 0.00
(IN THE RAP4GE 0.10 TO 5.34 ,RADIANS)

---------------- *------------ -*---------------*-----------------------------

QUANT I TY * RmS * AVG. * 3RD * 10TH * MAX. *
--- ------------------------ --- *---------------*-----------------------------

LISPLACEMENT* 0.90BE 00 0.H03E 00 0.12SE 01 0.163E 01 0.30PE 01
PLNUNG N'0t.* 0.602L 01 0.'31E 01 Oo.52E 01 0.10AE 02 0#204t 0?
SHEAR * 0.327E 01 0.290E 01 0.463E 01 0.590E 01 0.111t C2
SLCPL * 0.680E-01 0.602E-01 0.962E-01 0.122E 00 0.231E 00
CURVATURE * 0.211E-O O.le7E-01 0.299E-01 0.380E-01 .719E-Cl

- ---------------.-------------- - --- ,---------- -----------------



FYURN A0T I CS, INC.
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CONFIGURATION VII AND VIII

HL41I.Njf, = 59.99 VEG.

,:AVE -EIGHT 5.00 FT.

TENSION 0.00 L,.

VLRTJC;,L PLN1:--

RL-SCNA.T FREQUENCIES AT 0.O0 0.00 0.00 0.00
(IN TiL RANGE 0.10 TO 9.74 RADIANS)

------------------------------------------ ---------- ---------- ---- *------ ---------- *

CLA,! TITY * RIS * AVG. * 3RG * 10Tl * MAX. *
--------------------------------------------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.176E 01 C.156E 01 0.249E 01 0.31BE 01 0.600E 01
FkENFINC ?, m.* 0.734L 01 0.650E 01 . 103E 02 0.132E 02 0.249E 02
StFAR * 0.535E 01 0.474E 01 0.757E 01 0.964E 01 0.182L 02
INYE'RSIrh * 0.346E-01 0.30bE-01 0.490E-01 0.624E-01 0.117E 00
LfPL * 0.81PE-01 0.724E-01 O.115E 00 0.147L 00 0.278L- 00

CURVATU-2E * 0.257-01 0.228E-01 0.364E-01 0.464E-01 0.876E-01
--------------- *------------------------*------------- *------------ *-----------*

Ft.R I ZONTAL PLANE--

RLSCNANT FRECUENCIES AT 0.10 0.00 0.00 0.00
(IN, THF ,ANGE 0.10 TC 9.74 RADIANS)

------------------------------------------ --------------------- ---- *------ ---------- *

i;uANTITY * R?.S * AVG. * 3RU * 10TH * MAX. *
------ -*-------------- --------------------- --- --------- ------- *--- -----------

LISPLACEN-E[T* 0.153E 01 C.135E 01 0.216E 01 0.275E 01 0.520E 01
Ht-fJir P.-'CI.* 0.1i4E 02 0.101E 02 0.161C 02 0.206E 02 0.389E 02

* 0.119t 02 0.105E 02 0.16RE 02 0.214L 02 0.405E 02
SLOPE * 0.781E-1l 0.b9bE-01 0.111E 00 0.141E 00 0.267E 00
CuRVATu'L * 0.401E-O 0.355E-01 0.56PE-01 0.723E-01 C.136E 00

------------------------------------------ -------- *------------ ---- *------ ---------- *

. . . . .. .. ., . .. . . ., . . . . . . ., . . . .. ., .. . . . . . . . . ..-
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CONFIGURATION VII AND VIII

59.99 UL4G.

WAVE HHGHT t.o00 FT.

TI:NSICN = 2000.00 LB.

VERTICAL PLANI--

RESI)NANI FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN TOE RANUE 0.10 TU 7.511 RADIANS)

--------------------------------- --------------------- ---- *------ ---------- *

(UANTITY * RtPS * AVG. * 3R' * IOTH * VAX. *
-------------.---------- --------- ---------- ------ ----------
,ISPLACEME14T* 0.169E 01 0.150E 01 0.240E 01 0.305E 01 0.577E 01
DENDING MI:t..* 0.169E 01 0.149E 01 0.239E 01 0.304E 01 0.575E 01
S.-EAR * 0.hO8E 00 0.538E 00 0.8b0E 00 0.109E 01 0,,207L 01
I, FERSION * 0.188E 00 0.166E 00 0.266E 00 0.338E 00 0.639E 00
SL0IPL * 0.557E-01 0.493E-01 0.78E-0 0.100E 00 0.189E PC,
C.RVATURE * 0.594E-02 0.525E-02 0.84nE-02 0.106E-01 0.201E--O

-*--------------*---------- ------------- -------------- ---- *------ ---------- *

H-RIILNTAL PLANE--

qtS")NANT FREUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 7.54 RADIANS)

. - ------- ---.---------- --- ---------- ----------- - -----------,

OUANT1TY * RMS * AVG. * 3RD * 10TH * MAX. *
------------------------- *-------- -------- *------------ ---- *------ ---------- *

PISPLACEINT* 0.153E 01 C.13bE 01 0.217E 01 0.276E 01 0.522E Cl
BENLING C:, .* 0.6t9E 01 0.609E 01 0.974E 01 0.1241E 02 0.234t 0?
SHEAR * 0.431E 01 0.381E 01 0.609E 01 0.776E 01 0.146L 02
SL0PE * 0.740E-01 0.655E-01 0.104E 00 0.133- 00 0.251L 00
CURVATURE * 0.241E-01 0.214E-01 0.341E-01 0.435E-01 0.e22E-01

------ -------------- -. ---------- ---------- --------- * ---------------

Aj
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CONFIGURATION VII AND VIII

'LAr'I>;c = 59.99 DEG.

vI"VE HFIGHT 5.00 FT.

TtNSI!, 4000.00 LL.

VtRTICAL PLANL--

.LSLV-,ANT FREQUFNCIES AT 0.00 0.00 0.00 0.00
(1% TrF -.i -%GE 0.10 TC 6.64 RAUIANS)

------------ *-------------------------- ---- *------ ---------- *------------------------4

-,uArjT ITY * R S * AVu. * 3RD IOTH * MAX. *
--------------------------------------------- --------------------- ---- *------ ---------- *

fISPLACE E;,T* 0.165E 01 0.146E 01 0.233E C.i C.297 01 0.562L 11!::t,,N H,.* 0.109t 01 0.969E 00 0.154[ 01 0.197E 0 1.372E Cl

S-AR * 0.270E O0 C.239E 00 0.3PIE 0o 0.486t 00 0.91E't 0
I.';fEkSICN * 0.258E 00 0.2286 00 0.365E 00 0.465L 00 0.879F 00
SLCP- * 0.493E-01 C.436E-01 0.698E-01 0.88SE-Ol C.167 00
CkRVATUjkl * 0.384E-02 0.340E-02 0.543E-02 0.691E-02 0.130E-01

---------------------- *--------------*--------------*----------- ---------- ---------- *

SHLRIZC:NTAL PLANE--

kLSO:,ANT FREF.-UFNCIES AT 0.10 0.00 0.00 0.00
(IJ T -E A'jGE 0.10 TO 6.64 'AUIAfS)

----------------------------------------------------- --- --------- ------- *--- -----------

'UANTITY RIVS * AVG. * 3RD * TH * MAX. *
------------------------------- -*---------- --- ---------------- 4----- ---------------------

[.ISPLACEVIL.\T* 0.154E 01 0.136E 01 0.21RE 01 0.277E 01 0.524E ('I
D:NIIG MPm.* 0.535E 01 0.473E 01 0.757E 01 0.963E 01 0.182E 0?
SHEAR * 0.?bOE 01 0.230E: 01 U.367E 01 0.46RE 01 0.PP4E 01
SLr1PF * 0.716L-0l 0.634E-01 0.101E 0 0.129E 00 0.243L 00
CLRVATURE * O.lP7E-01 C.16E-01 0.265E-01 0.3?SE-01 0.63SE-0(

-------------------------------- -----------------

- -



hYl'RGNAUT I CS, INC.
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CDi FIGURATION VII AND VIII

= 90.00 DEG.

wAVE 1-F"IHT= 5.00 FT,

IE\SIUI' = 0.00 LE.

VtRTICAL PLANE--

RtSONANT F&HUFNCIES AT 6.19 0.00 0.00 0.00
(IN TI-[ RANGE 0.10 T014.34 RADIANS)

-..----------------------- * - - ---------- * -------- *---- ----------

(.:I,ANTITY RIV5 * AVG. * 3RD * 10TH * MAX. *
-- ---- ------------------------------------- --- ---------- ----------- -----------

GISPLACEMF:T* 0.176t 01 0.156E 01 0.249E 01 0.318E 01 0.600L 01

HLN1-ING PO;. .* O.Q71E-06 0.771E-06 0.123E-05 0.156E-05 0.296E-05 i
SHEAR * 0.390E-09 0.345E-09 O.552E-09 0.703E-09 0.132E-0C

[IVERSION * 0.20oL-01 0.182E-01 0.291E-01 0.370E-01 0.700E-C1
SLOPE * 0.203L-04 0.179E-04 0.287E-04 0.365E-04 0.690E-04

CLRVATURE * O.305L-OP 0.270E-08 0.432E-08 0.550E-OP 0.104E-n7
- ----------------------- *------------------------ ---------- ---------- ---------- * I

hURIZLNTAL PLANE--

RLSONANT F.E(QUENCIES AT 0.10 0.00 0.00 0.00
(IN TIE RANGE 0.10 T014.34 RADIANS)

- -------------------------------- --------------------- ---- *------ ---------- *

WUANT I TY * RMS * AVG. * 3RD * 1OTH * PAX. *
- ------------------------ *-------- --------------------- ---- *------ ---------- *

('ISPLACEMEJT* O.7bE 01 0.15bE 01 0.249L 01 0.318E 01 0.bOOE 01
BENCING MOM.* 0.151E-05 0.133E-05 0.213E-05 0.272E-05 0.514E-05

SHEAR * 0.787E-09 0.697E-09 0.IIIE-OF 0.141E-i<R 0.267E-OF

SLOPE * O.226L-04 0.202E-04 0.323E-04 0.411E-04 0.776L-04

CURVATURE * 0.531E-OP 0.469E-08 0.750E-06 0.955E-08 0. 180E-07
-*---------------------*------- --------------------- ---- *------ ---------- *

. . . . . . . . .. . . . . . . . . . , _ , .... . . . . , . . . . . . ..__

-.
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CO)NFIGURATION VII AND VIII

I- tAD l =90.00 bEG.

wAVE HEIGHT 5.00 FT

TE.NSILN = 200.00 LP.

VEkTICAL PLANE--

:LtSONANT FR .uENCIES AT 6.149 0.00 0.00 U.00
(IN T -F RANGE 0.10 TE.4.34 RADIANS)

-------------------------------------------------------------------------------- -*------ -----------

.uANTI TY * RMS * AVG. 3RD * 1OTH * t 'X. *
---------------------- *---------*----------------*--------------------------------------------------------

LISPLACt:MLNT* 0.I76C 01 0.156E 01 0.24 0. 0.318E 01 0.600E 01
PENIrING P"M.* O.F71E-0O6 0.771E-06 0.12E-05 0.156E-05 0.296E-05
SHEAR * 0.390E-09 0.345E-09 0.55?L-09 0.703E-09 0.132E-0O
IY!'/FRSION * 0.206E-01 0.182E-01 0.2qIE-Ol 0.370E-01 0.700E-Cl
S1-flPL * 0.203E-04 0.179E-04 0.2F7E-04 0.365E-04 0.690E-04
CLRVATURE * 0.305t7-08 0.270E-08 0.432E-(nb 0550E-Ce 0.lI04E-C7

----------------------------------------- --------------------------------------------------------

IURIZONTAL PLANE--

RESINAT FREOLENCIES AT 0.10 0.00 0.00 0.00
(IN THE .ANGE 0.10 T014.34 RADIANS)

----------------------------------------- *------------------*-------------- -----------------------

(..;AN T I TY * RMS * AVG. 3Ru * 1)TH * MAX. *
--------------------------- * -.-------------------------------------------------------------

ilSPLACEfIE;.T* 0.176 E 01 U.156E 01 0.249E 01 0.318L 01 0.600E Cl
2ENDING MOM.* 0.I51E-05 0.133E-05 0.213E-05 0.272E-05 0.514E-05
SH EAK * 0.7P7t-0 0.697E-09 0.11IE-OF 0.141E-0 0.267E-O
SLOPL * (.2? -O4 O. 20E-04 O.323E-04 0.411E-04 0.776E-04

CuRVATURE 4 0.331E-08 0.469E-08 0.750E-08 0.955E-08 0.180E-e7
--------------- *---------*----------------4.---------- ------- *--- ---------------- *------------------

. . . .# . . . . . . . . . .* . . . . . . . . . . .* . . . . .

LI
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CONFIGURATION VII AND VIII

HLA~hING90.00 DEGO

WAVF h;FIGHT 5,b00 Fr.

TENSIt:N 4000.00 LL.

VLRTICAL PLANt--

RLsnNANT F-~b(uENCIES AT 6.19 0.00 0.00 0.00
(IN Till- ',ANGE 0.10 T014.34 RADIANS)

------------ *-------------------------------- ---------- ---------- ---- *------ ---------- *

(.L. AT I TY * RMS * AVG. 3 3R U 10TH * MAX.
----------------- -*--------------*--------------*-----------------------------------

DISPLACEMENT* 0.176L 01 0.156E 01 0.249C 01 0.318E 01 0.600E 01
HENCING POM.* 0*871L-06 0.7171E-06 0.123E-05 0*156E-05 0.296E-05
SHEAR * 0.390E-09 0-345E-09 0.55?E-09 0.703E-09 0.132E-08
IMMERSION * 0.206E-01 0.182E-01 0.291E-Oi 0.370E-01 0.700E-0l1
SLOPE * 0.203E-04 0.179E-04 0.287E-04 0.365E-04 0.690E-04
CURVATURE * 00305L-08 0.ZTOE-08 0.432E-OF 0.550E-08 0.104E-u7

ILRINTL *-------------- ---------- ---------------------------- ----- *------ ---------- *II

HURIZNTAL LANE-

RLSONANT fREOUENCIES AT 0.10 0.00 0.00 0.00
(IN Th-E RANGE 0.10 Tfll4.34 RADIANS)

-------------------------- *----------------------- --------------------- ---- *------ ---------- *

QUA4NT ITY R V11S * AVG. * 3RU 10TH M AX.
----------------------------------------------- --------------------- ---- *------ ---------- *

C ISPLACEMEN4T* 0.176E 01 0.156E 01 0.249E 01 0.3181± 01 0.600E 01
BENDING VOM.* 0.151E-05 0.133E-05 G,.213E-05 0.272E-05 0.514E-05
SH-EAR * 0.787E-09 0.697E-09 0*1I1E-03 0.141E-Th 0*267E-OP
SLOPE * 0.228E-04 0.202E-04 0.323E-04 0.411E-04 0.776F-04
CuRVATURE * 0.531E-OP 0.469E-08 0.750E-I- 0.955L-OP 0.IMOI--07

--------------------- *---------------------- --------------------- ---- *------ ---------- *
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CO]NFIGURATION VII AND VIII

t'LAI: ',J'.. =5.00 UEG.

'-,AVF HEIGHT = 7.90 FT.

TLNS](lP 0.00 LF.

VtRTICAL PLANt--

d, -SONAIT fkEiUENCIES AT 0.0(C 0.00 0.00 0.00
(IN TH-C ,AN.t O.iU 11 6.74 ,RADIANS)

----------------------- *----------------------- --------------------- ---- *------ ---------- *

,P.,NTITY * AVG. * IRD * W0T- * MAX. *
--------------------------- *----------------------- --------------------- ---- *------ ---------- *

rISPLACEMFNT* 0.27YE 01 (.246E (11 0.394F 01 0.502E 01 0.948E (;
c'i*,ING . n.1?0 02 0.106t 02 0.170t: 0? 0.216L 02 0.4091 0?

SHEAK * 0.733E 01 0.648E 01 0.103E 02 0.131E 02 0.249E 0?
1"'ERSI(lN * 0.744L-01 0.658E-01 0.105E 00 0.133E 00 0.253E 00
SL)Pt * 0.153E 00 0.136E 00 0.217E 00 0.276E 00 .0.522E 00
CLVATLRE * 0.422L-01 0.374E-01 0.597E-01 0.761E-01 0.141E 00

----------------------- *---------------*-------- --------------------- ---- *------ ---------- *

HtLh, I ZINTAL PLANE--

RLSC0AT PREQuENCIL!S AT 0.10 0.00 0.00 0.00
(Irj TiiE RANGE 0.10 TO 6.74 RADIANS)

.............- *---... -*------------- -- *- - -*- --- ---- *--- -----------

QUANTITY * RMS * AVG. * 3RL * IOTH * MAX. *
--------------------------------------------------- --------------------- ---- *------ ---------- *

;IISPLACEMENT* 0.243E 00 0.215E 00 0.344E 0(0 0.437E 00 0.827E 00
3ENI)ING lOlt,.* 0.220E 01 0195E 01 0.311E 01 0.39bE 01 0.749E 01
SHEIAR * 0.219E n1 0.194b 01 0.310L 01 0.395L 01 0.746t 01
SLOPF * 0.152t-CI C.135E-01 0.215E-01 0.274E-01 0.519E-01
CULZVATURE * 0.773t-02 0.684E-02 0.109-CI 0.139E-01 0.262E-01

------------------------------- ------------ -*---------- ----- *----- ----------- *------------

.... ... ... , .... ... , ... .... . ... ... . , .. ... ... x,
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II CuNFIGURATION VII AND VIII

HLADING = 5.00 DEG.

WAVE HEIGHT 7.90 FT.

T1:NS|,N = 2000.00 LE.

VERTICAL PLANE--

RtSONANT FREQUENCIES AT 0.00 0.00 0.00 0.00 j
(IN THE RANGE 0.10 TO 5.14 RADIANS)

---------------------------------------------------- *-----------*

OL.ANTITY * RMS * AVG. * 3R) * 10TH * ,AX. *--- - -------- *---------------*-------- --------------------- ---- *------ ---------- *
DISPLACEMENT* 0.264L 01 0.233E 01 0.373L 01 0.475E 01 O.97E 01

PEN[ING MOM.* 0.290E 01 0.257E 01 0.410E 01 0.522E 01 0.97E 01
SHEAR * O.eOU 00 0.708E 00 0.113E 01 0.144t O! 0.272L 01

IMMERSION * 0.35HE 00 0.317E 00 0.507E 00 0.645E 00 0.122E 01

SLCJP * 0.102E 00 0.904E-01 0.144E 00 0.183E 00 0.347E 00

CURVATLURE * 0.101E-01 0.901E-02 0.144E-01 0.1R3E-01 0.346E-C1-- - --------------- ---------- ----------------- ----------- ----- *----- ----------- *

HURIZONTA. PLANE-- i
RESnNANT FREQUENCIES AT 0.10 0.00 0.00 0.00

(IN THE RANGE 0.10 TO 5.14 RADIANS)

-------------------- *----------------------- --------------------- ---- *------ ---------- *

,iUANTITY RMS * AVG. * 3RD * 10TH * PAX.
............--------------- ----- -- ---------- - ---- ----------

CISPLACEMENT* 0.24bE 00 O.21BE 00 0.34PE 00 0.444E 00 0.838E 00
weNDING MOM.* 0.12bE 01 0.114E 01 0.182E 01 0.232E 01 0.43SE 01

p SHEAR * 0.747E 00 0.6 1E 00 0.105E 01 0.134E 01 0.254E 01
SLOPE * 0.143E-01 0.127E-01 0.203E-01 O.259E-01 0.489E-01

CURVATURE * 0.452E-02 0.400E-02 0.640E-02 0.814E-02 0.153E-01
-------------------------------------------- ---------------
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CONFIGURATION VII A1D VIII

L ,Ili'r, = ,.O LEG,

'.,'AV- -EI(,HT = 7.90 FT.

Tt-1,S I = N)4000.00 LI -.

VtRTICAL PLANL--

.tS')NA',T FRE'4UF;CIES AT b.O0 0.00 0.00 0.00
(1\ THE .4AGE 0.10 TC 4.54 <AUIANS)

---------------------------------- --- *------- ------- *--- ---------- ---------- ---------- *

LANT I TY RMS * AVu. * 3RL IOTH * MtAX.
-------------------------------- ---- *------ --------------------- ---- *------ ---------- *

FISPLACEWJi4T* 0.254L 01 0.225E 01 0.359E 01 0.45eE 01 (".465E (1
11L%] ING .( !.* 0.200E (11 O.177L 01 .2e3E 01 0.361E 01 O.oo1L 01
S.-hF.A. * 0.400E O0 (;.354L (0 0.56oE CC 0.721F 00 0.136t7 01
Ii'.,FSICN , 0.49LE 00 0.,34E 00 0.694E 00 0.8E4: 00 0.167E 01
SLr PE 0.&.98-01 0.794E-01 0.126E 00 0.1611: 00 0.305L 00
CuRVATURE 0 0.703L-02 0.22L-02 0.*995b-02 0.126E-01 0.239E-01

------------------------ *-------- --------------------- ---------- ------ *---- ---------- *

KiR IZCNTAL PLANE--

. LSONANT FRE.)LJFNCILS AT 0.10 0.00 0.00 0.00
(I Ti F PA,,GE 0.10 TL; 4.54 RAfDIANS)

-------------- ---------- *--------- ------- *--- ---------- --- *------- ------- *---- ---------- *
.ATITY RMS * AVG. , 3RD , 10TH P ?'AX. ,

-- - -- - -*----------*-------- ------ *---- ---------- ---------- ------ *---- ---------- *

IISPLACEvLqT* 0.250L 00 0.221E 00 0.353E 00 0.450t 00 0.850L 00
FtNrING P4vv-.* 0.101E 01 0.898E 00 0.14'AE 01 0.182E 01 0.345E 01
SI-EAR * 0.45bL 00 0.405E 00 0..047L 00 0.P?4t 00 0.1551 Ol
SLtlPE * 0.141E-01 0.124E-01 C.199E-01 0.254E-01 0.479E-01
CURVAIURE 4 0.356E-02 0.315E-02 O.503E-O? 0.b41E-02 0.121E-01

--------------- *----------*-------- ------ *---- ---------- ---------- ---- *------ ---------- *
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CONFIGURATION VII AND VIII

LAI',INO 29.99 bEG.

wAVE HFIGHT 7.90 FT.

T.NSflt' 0.0; Lh.

VLRTTICAL PLANE--

RSONANT FRECUENCIES AT 0.00 0.00 0.00 0.00
(1": TrE 4ANGE 0.10 TO 7.14 RADIANS)

--------------------------------- -------- *------------ ---- *------ ---------- *

QUANTITY * Rh.b * AVG. * 3RD * 10TH * MAX. *
--- *----------*-------------*---------------------- ---------- *------------

DISPLACEPENT* 0.279 01 0.247E 01 0.394E 01 0.502E 01 0.948E 01
:i.-Nl'INC MOV.* 0. lObE 02 0.963E 01 0.153E 02 0.195E 02 0.370E 0?
SHEAR * 0.682E 01 0.603E 01 0.4b4E 01 0.122E 02 0.232E 02
IWMERSION * 0.633E-01 0.560E-01 0.895E-01 0.113E 00 0.215E GO
SLOPE * 0,137E 00 O.121E 00 0.194E 00 0.247E 00 0.467E 00
CURVATURE * 0.381E-01 0.338E-01 0.540E-01 0.687E-01 0.129E 00

-*--------------*---------- ------------- -------------- ---- *------ ---------- *

HURI/CONTAL PLANE--

ReSCNANT FREr.UENCIES AT 0.10 0.00 0.00 0.00
(IN TI-E RANGE 0.10 O T.14 RADIANS)

1

--------------------------------- --------------------- ---- *------ ---------- *

t,'uANTITY * RMS * AVG. * 3RD * IOTH * MAX. *
--------------------------------- --------------------- ---- *------ ---------- *

r;ISPLACEMFNT* 0.139E 01 0.123E 01 0.19TE 01 0.251E 01 0.474: 01
liteNnING MOM .* 0.107E 02 0948E 01 0.151E 02 0*192E 02 0.364E 02
S-EAR * 0.104E 02 0.921E 01 0.147E 02 0.187E 02 0.354E 0?
SLC;Pt * 0.772E-01 0.684E-01 0.109E O0 0.139E 00 0.262E On
CURVATURE * 0.376E-01 0.332E-01 O.i31E-01 0.676E-01 0.127E 00

- ------------------------------------------------ ---------------
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I: i = .() 0). F T.,

t 1 1.. LA L --

L" T F -I tF '4C1 , 0.00 O., cc .00 0.00
I I T 1 '(7 0. If! o t 5.44 LAr,,,S)

---- ------------- --- *------- ---------- ---------- ---------- ------- *
t, ,I, iT' Tv R1, 1 " AVG. * 3;t lOTi-- ' ;.Ax. ,1

----- ------ ------- *--- ---------- ---------- ---------- -----------*
L I PL.-C F ', r).26t- L1 (;.2loE 01 0,377E 01 O.4 C 0 1 n.q, 7t r Il

0. .?b6L 01 C.2?7- 01 0.362tL I 0.461L 01 (".F72L U.1
c .71 TL 0C 0.635E 00 0.1OIE 01 0.129E 01 0.244V (11

l:F'< I F 31bL 0) 0.27)L 00 O.'.46L 00 0. 5 67r G0 C,. l!) IL ( I
Li'rL t 0 . 9.-E-(, (,.8 23E-01 0.131 E Ou 0.167-. 00 C.316V r r
,V .r :i_ . 9 E-02 (1. 796E-02 0. 127E-01 0. 162t:-01 0. iC6E-f 1

------------------- -.-..- - .. ..-....-------------

f" , 1/ T I, A L PL NJt
1 - -

,t ,'r "T F \.t I S AT .1( 0.00 0.00 ( .00
(I TI - ,,- . ' T. 5.4 4 RADIAiNS)

---- ------ ---------- *----- ----- *----------- ----- *----- ----------
-,,.'," TI " . qMS , AIfG+ 3R * l3tRTi . X.

------------------------ *---------- ---------- ---------- ---------- ---------- *
I F L;..-, ,1 '.1 1r 1,"1 .1?4- 01 0.19 C 01 0.253-.,7T), 01
r.' , I -' .* (. ,t 0 1 0.551L- (I 0. PL i: G .11?t (2 r. j,',, r,

S.2) 01 0.312L Oi 0 .49qL C 0.635c 01 0.1?(t 02
SI PL '., P. 7i IL-01 0.,,43E-01 0. 10? ( 0(. 0.1 A3 - co O.247_ 00

V ....,, T L :;: ('. / 0 ) - l O. 1)4E -0 1 O. 31OF-O1 0 .194 L-(! 1 0 . 7A 5L- -." 1
--- ------ -------- --------------- ---------- -----------------

--- -- " -
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CL'FI,URATIU,, VII AND VIII

, = 2'. 99 LEG.

V :IA'T 7.90 FT.

Tt-.1SIcr'. = 4(00. 00 LL,

vtRT]CAL PLA.1--

ES1.A.T L4EWL'ECItS AT 0.00 0.00 0.00 0.00
(IN T-L KANGE O.1, TO 4.74 RADIANS)

- --- *-------------------- ---- *------ --------------------- ---- *------ ---------- *

.uANTITY * RMS * AVG. * 3RD * IOTH * MAX. *
----------------------------- *-------- --------------------- ---- *------ ---------- *

DISPLACE E',T* 0.25 t 01 0.229E 01 ,e366A 01 0.465E 01 0,880E 01
it:%lIO, O(.* 0.176L 01 0.15bE 01 U.249E 01 O.317E 01 0.599E 01
S*[A; * 0.347E 00 0.307k 00 0.491E 00 0.625E 00 0.11PL U1

IWt'E QIIN * 0.432L (0 0.3P3: 00 0.611l- 00 0.778C O0 0.147E 01

SLcPE * 0.H24L-01 0.710E-01 0.116E 00 0.14Ft- 00 0.2P0E On

rLARVA~t)R L C.1.E-02 G.5471-02 0.8374E-02 0.1ilE-01 0.21UE-(;

-. .--------------- -* -- ---------- .---------- ---- ---------- ,

r 1ORIZ(NTAL PLAJ1--

,cS0%ANf4T FRE'.uFNCI1-S AT 0.10 0.00 0.00 0.00

(IN T'E mijGE 0.10 TU 4.74 RADIANS)

------------------------------------ --------------------- ---- *------ ---------- *

',uANTITY * R V, * AVb. * 3RD * 1OTHI VAX. *

------------------------------------- --------------------- ---- *------ ---------- *

1,1SPLaCEt,,',T* 0.142L 01 0.12tE 01 0.201E 01 0.256C 0l (,.484t 01

A1:NOIN[Q,{t', 0.47TE 01 0.422E 01 0.675E 01 0.P59E 01 o.162- 0?

SHFA, * 0.2'4L 01 0.180E 01 0.289t 01 O.ibPE 01 0.C95E 01

SLLPL * 0.707E-0l (.625E-01 0.999E-01 0.127E 00 0.240E 0

CURVATURE * 0.167L-01 0.14fE-O1 0.237E-01 0.1011-01 O.569E-0l
- -------------------------- *-------------- --- *------- ---------- ---------- ---------- *
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CYLFIGURATIION VIll aD VIII

-5 9.99 PEG

.,'AV- f!FIlHT 7.90 iT.

Tt SIf ,. O.OC" LB.

V\r'T]KCAL PLANt--

<tSL!,A:,T F LLLENCIES AT 0.00 0.00 0.00 0.00
I TI-E ',A4GE 0.1C TO 9.14 RADIANS)

- ------- *-------- ------ *---- ---------- *---------- ------ *---- ---------- *

,. t,,T I TY 4 VMS * AVG. * 3Ru * 10TH * ,AX.

FISPLACE- -"'T* 0.279t 01 C.247E 01 0.3 9 4t 01 0.502E 01 0.949E 0l
.1 ',i. , 0.726E Ol O.642E 01 0.1021 02 0.130E 02 0.246E 02

.'!-FAR " 0.511E 01 0.452E 01 U.723E 01 0.920E 01 0.173L 02
IF.ESIu',, * 0.326E-01 C.2P9E-01 0.462E-01 0.5PPE-01 ,.111L 00
,LFP: * 0.872E-01 0.772t-01 0.123E 00 0.157E 00 0.296E 00
CLRVATl,R[ * 0.254E-Cl 0.225E-01 C.360E-01 0.45EE-01 0.866E-01

------------------- *---------------*-------- --------------------- ---- *------ ---------- *

HL.R IZLur,TAL PLAN5--

LL,\AT F -LJFNCILS AT O.1C 0.0 0.00 C.00
I", TIl- 4AA, 0G .10 TO 9.14 RADIANS)

------------------- *----------------------- --------------------- ---- *------ ---------- *

',U1T, I T Y * - '.S * AVG. * 3RD * 1T * MAX. *
----------------------------------- --- *------- --------------------- ---- *------ ---------- *

,;IPLACEP T* . 14 C;1 0.214E 01 0.341E (1 0.435E 01 O.F22E 01
i .'j! I' G :..* 0.ICIE 02 G.893E 01 0.142[ 02 O.1 8 1 E 02 0.343- 02

ThEAR (,.926E 01 O.820e 01 U.131E 02 0.166E 02 0.315[ 02
SL ]P[: -.F1bE-01 0.724E-01 0.115 0(0 0.147C 00 0.278E 0(
LHV,'Tt,<E '- f.354&-0l 0.313E-01 U.501E-01 0.637E-01 0.120E 00

-------------- *-.--------- - ----------- ------------------ *
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CGNFIGURATION VII AND VIII

.t AP = 9.99 EG*

WAVE HFI HT 7.90 FT.

TcNSICN = 200O.00 Lr.

VLRTICAL PLA'4t--

tSf)fuANT FREUUENCIES AT 0.00 0.00 0.00 0.00

( IN TtE ,AGE 010 TO 6.74 RADIANS)

---------------------------- -*---------- --- -------------------- ---------- *

(.A T I TY * RVS * AVG. * 3RD * IOTH * MAX. *
- ------------------------ *-------- --------------------- ---- *------ ---------- *

fISPLACFJT:4* O.?73E 01 0.242E 01 0.387E 01 0.493E 01 0.931E 01
LEN[!I1'G ,v.t,* n.165L Ol 0.1,46E 01 O.233E 01 0.297k 01 0.562E 01
SHEAR * 0.505E 00 0.447E 00 0.715E 00 O.910E 00 0.171L 01
IMM ER sIO N * 0.18HE 00 0.Ib6E 00 0.266E 00 0.338E 00 0.640E 00
SLOPE * 0.630E-01 0.558E-01 0.892E-0l 0.113E 00 0.214E 00
CLRVATURE t 0.5POE-02 0.513E-02 0.P20E-02 0.104E-01 0.197E-01

- *--------------*---------- -------------- -------------- ---- *------ ---------- *

HP RIZL:TAL PLANE--

qtSCI A'T Fi LUOF'XCIES AT 0.10 0.00 0.00 0.00

(IN T- {A4GE n.10 TO 6.74 RADIANS)

------------- -- *------------ -*---------- --- ----------------- *--- -----------

:'UAP T I TY ' RMS * AVG. * 3RD * 10TH V ?AX* *
- ------------------------ *-------- --------------------- ---- *------ ---------- *

UcLPLACL-'CT* 0.24,2E 01 0.214E 01 0.343E 01 0.436E 01 O.P24E 01

~tr'-i.I rn ,pt* 0.552E 01 0.48SE 01 ..780E 01 0.993E 01 0.187E 02
SHL:AR * 0.276E 01 0.244E 01 0.390E 01 0.496E 01 0.93PE 01
SLFIPL * 0.764L-01 0.67bE-01 0.1OBE 00 0.137b 00 0.259L 00
CU, VATtl;E * 0.193L-0i 0.171E-01 0.273E-01 0.34PE-01 0,65PE-01

--------------- ----- .---------- *---------- ------ *----------*
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C(7jFIGURATION VII AND VIII

-LAr"ING : 59.99 I)-G.

,.,AVE HEIGHT 7.90 FT.

TtNSIC'\ 4000.00 L".

Vt'<TICAL PLANt--

.LS[:,:A;,T FALQUFNCIES AT 0.00 0.00 0.00 0.00
(IIN THF R<,NGE 0.10 TC 5.94 rAUIANS)

[PLEN-------------- ---------- ---------- ---------- ---------- ----------
!LATITY * Rf.S * AVG. * 3RD * 10TH * AX *

FISPLACMENT* 10.270[ 01 (.239E 01 0.3816 01 0.486E 01 0.918E 01
L, NF I;., C, .* 0.108it 01 6.964E 00 0.154E 01 0.196E 01 0.370b 01

I- AfER * 0.22dE 00 0.201E 00 0.327E 00 0.410C- OC 0.775E 00
IMME, I rN * 0.261E 00 0.231E 00 0.369E 00 0.469L 00 0.887E C'0
SLOPE * 0. 5 72L-01 0.506E-01 0.8OqE-01 0.103E 00 0.1941: 00
CL;KVAT!Rt * o.3R2L-02 C.338E-02 0.540E-02 0.6PPE-02 0.129E-01

-*--------------*---------- -------------- -------------- ---- *------ ---------- *

-CR I ZIJJTAL PLANE--

st:SfI',/(tA T F ,:L. NCItS AT 0.10 0.00 0.00 0.00
(I\ TtE ,4ANGE 0.10 TK 5.94 RAUIANS)

--------------------------------- ---------- ---------- ----- *----- ----------

-.u ArTITY * R.. S * AVG. * 3Ri ' 10T * 1:4X. *
--------------------------------- --------------------- ---- *------ ---------- *

t:ISPLACLM '4T* 0.243E 01 0.215E 01 0.344[ 01 0.438E 01 0.827E 01
-ENIY C, Yo* 0.429E 01 0.3ROE 01 0.607E 01 0.773t 01 0.146E 02

* 0.166E 01 0.147E 01 0.236[ 01 0.300E 01 0.567E 01
SLCPt- * 0.742:-C1 0.656E-01 0.104E 00 0.133L 00 0.252E 00
CLRVAT.RE * 0.150E-01 0.133E-01 0.213E-01 0.271E-01 0.512E-C1

--------------------------------- --------------------- ---- *------ ---------- *
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CONFIGURATION VII AND VIII

HLAOING = 90.00 DEG.

wAVE HEIGHT = 7.90 FT.

TENS NI 0.00 LB.

VtRTICAL PLANE--

RESONANT FREQUENCIES AT 6.19 0.00 0.00 0.00
(I THE RANGE 0.10 T012.44 RADIANS)

------------------------- *---- ---------- ---------- ---------- ---------- ---------- *

,'LAKITITY * RMS * AVG. * 3RD * 10TH * MAX. *
------------- --- ,--- ---------------------- ------- ----------
CISPLACEMFNT* 0.279E 01 0.247E 01 0.394E 01 0.502E 01 0.949E Cl
[Bt!NLiijG VCM.* 0.749E-06 0.663E-06 0.106E-O 0.134E-05 0.254E-05
SHEAR * O.263E-09 C.232E-09 0.372E-09 0.473E-09 0.894E-09
Ir.'LRSILON * 0.2001-01 0.177E-Oi 0.283E-01 0.360E-01 0.681E-01
SLOPE * 0.213L-04 0.189E-04 0,301E-04 O.384E-04 0.726E-04
CuVATLJRe * O.263E-08 0.232E-08 0.371E-08 0.473E-OP n.094E-OP

------------ *--------------*---------- ------------- -------------- ---- *------ ---------- *

)R I ZC;'AL PLANE--

kLSFlNA T FkE(UFNCIES AT 0.10 0.00 0.00 0.00

(IN T E RANGE 0.10 TLJI?.44 RA0IAtJS)

------------- *---------*-------------------- --------------------- ---- *------ ---------- *

tuANJTITY RMS * AVG. * 3RD , 10TH * MAX. *
------------------------- *----------------------- --------------------- ---- *------ ---------- *

I ISPLACE.'LNT* 0.279L 01 0.247E 01 0.394L 01 0.502E 01 0.949t 01

EENPIrG 0.?F.* 0.114L-05 0.10IE-05 0.162E-05 0.206E-05 0.389E-05
F AZ * 0.449E-09 0.398E-09 0.635E-09 O.RO9E-09 0.152E-OP

SL * 0.232E-04 ('.20bE-04 0.329E-04 0.419E-04 0.792E-04
CukVATUR * 0.402L-0A 0.355E-08 0.56PE-0& 0.723E-0 O. 13bE-07

--------------------- *----------------------- --------------------- ---- *------ ---------- *

- --._ __ . , . . . . . . .. . . . . . . . .._ , . . . . . . . __ _ . . . . . . .
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CUFIGURATIU'N VII AND VIII

!, t~ I ,r  - 9[.COl 1,F-'

AVIF hE ,HT =.90 FT.

T . (;Ou.r LL-

VL:TLCI L I'LA.t--

LSF'.ANT FL I., NCIES AT 6.19 0.00 0.00 0.00
w Ti.F .'' 0.1, TiD12.44 RAOIANS)

--- -- -- -- -- - -- - --- -- -- -- - - --- -------- ------ -----------

UA.' T I TY RV s AVG.1: 31" , )Ttf.H tAX.

rlSPLACr!-"E T* 0.279E 01 0.247F 01 0.394E (1 0.502E 01 0).949t- 01
1;tN'1] , t,';p., 0.749I-0. 0.63Ek-06 U.106E-05 0. l34E-Cb 0.254E-(!9

SHEAR v ,.263t-09 0.232E-09 0.372E-09 0.473L-09 Ooi94E-09
INtE I * (I. ?OOL-01 (-..177E-01 0.2P'3E-OI1 0. IL-OE-C I O.belE-0[

SLt)PF C.213E-04 (.lP9E-04 0.301E-04 O.3 D4E-04 0.726E-04

Ct:RVATBt * .26t3-OE, 0.232E-0F O.371E-OP 0.473E-00  0.P94E-2
---------------------------- *---------- --------------------------- ---- *------ ---------- *

HuRIZ( I'JL PLANL--

,(FS(1\14:T F-.L(,F- CIEb AT (.10 0.00 0.00 0.00
( ,% Tt.E A G.c;E 0.10 Tt)12.1,4 ADIA'S)

---------------------------------------------- ----- *----- -------------------- ---------- *

;ANT I TY R M AVG. 3 3RD * IOTH m .AX.
*------------ -------- --- - -------------- -...... - - -- -------- -- *

[;ISPLACL't 4: 0.273L 01 0.247L 01 0.394. 01 0.5(0?t 01 0.949E 01
r ' l h ;. C,. 114E ,-05 C.0]£-(C5 G. 162E-05 0.206L-05 0.3-q9E-05

S -FAR * 0./14gE-09 0.39E'E-09 0.635E-09 O.PRO9E-09 0. 152E-CP
.p* O,2 32i- 0 4  0.206E-04 0.329E-04 0.419L-04 C,792-04

CuRVATURL - 0.4C2E-tP C.355E-08 C.5bPt-O- 0.723E-08 0.1lbE-07
------------------------------------ *--------------------------------- ---- *------ ----------

K -

IL __ ~ -~- -~--~. _
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CONFIGURATIUN VII AND VIII

N~flEIrC G 90.00 DEG,

I.VE hEIGII = 7.90 FT.

TENSICN 4000.00 LB.

VIrT1CAL PLANE--

ktS[INANT FRCLUENCIES AT 6.19 0.00 0.00 0.00
(1% Tt:E ; d(E 0.10 T012.44 RAUIANS)

-------------------.------------- , - ---- ---------- ---------- ----------

CmUANTITY * RMS * AVG. * 3R13 * 10TH * NAX. *
------------------------------------------------ --------------------- ---- *------ ---------- *

I'ISPLACE.FNT* 0.279L 01 0.247E 01 0.394E 01 0.502E 01 0.949L 01
,-N'rijNCW t CV.* 0.749E-06 0.663E-0b 0.106E-05 0.134E-05 0.254E-05
SHEAR * 0.263E-09 0.232E-09 0.372E-09 0.473E-09 O.894E-09
I tVERSION * 0.200E-01 0,177E-01 0.283E-01 036OE-01 0.681E-01
SLCPL * 0.213E-04 u.le9E-04 0.301E-04 0.3P34&-04 0,.726E-04
CLVA TURE * 0.263E-08 0.232E-08 0.371E-08 0.473E-08 0.894E-08

--------------- * ---------- ------ * .---------- ----- *-----------*

HLR IZ-.NTAL PLANE--

RESClr, ANT FREuUENCIES AT C-10 0.00 0.00 O.CC

(1% TtlE 4A'JGE 0.10 T12.44 RADIANS)

------------------------------------------------- ------ *---------------*-------------

LAjT I TY K <P * AVG. * 3RD * IOTH * VAX. *
--------------------------------------- *---------- ------ *---- ---------- ---------- ---------- *

C;ISPLACt ':T - 0.279E 01 0.247E 01 0.394E 01 0.502E 01 0.949E 01
.,.I.JINC tt..* 0.114E-05 O.IOlE-05 0.162E-05 0.206E-05 0.389E-05
ShEAR * 0.449L-09 0.39SE-09 0.635E-09 0.809E-09 0.152E-08 S
SLflPD * 0.?32L-04 C.20bE-04 O.329E-04 0.419E-04 O.7g2E-04

CURVATI:RE * 0.402E-0O 0.355E-08 0.569E-Ob 0.723E-08 0.l3bE-07
........ .------------- - ---- ---------- - ----------- * ----------

IL
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CC:FIGURATIUN ViI AND VIi

f rA." = ).c( .LG.

'. VE FHFI ;T lu.00 FT.

T "NS It: .,F L .

L E' T IC'AL PLANE--

\L S FIL!T FL.2UFNCIES AT 0.0 0 0.00 0.00 C.00
W.' T:F <.'4Gt 0.10 Tke 6.54 RAL.IANS)

------------------------ ---------- --------------------- ---- *------ ---------- *6oANT I TY * vt' * AVG. 4, 3,. J 1OTH MAX. *
--- *---------------- --------------------- ---- *------ ---------- *

'IcPL,.Tr'h-'tT* 0.3t,31 01 0.3itE 01 0,499k 01 0.635[ 0. 0.120L 02
L' ,.C tqr..* .2CL 02 U,1O6E 02 0.T170n7 C2 0.21 6 E 02 0.409E 02

SH"-:AR 0.722E (; 0.639E 01 0.102E 02 0.130E 02 0.245E 02

liYVERhAt I t 0.7?77-01 t.643E-01 0.102E CC 0.13 0 L On 0.247t 00
SLCP- l (.9L 00 0.1 4 1t 00 0.225t Ou 0.287t 00 0.543- O0
Ctj-VATURI- * o.422E-01 0.373E-01 0.5961:-0l 0.759E-C,1 0.143E CO

---------------------------------------- --------------------- ---- *------ ---------- *

* ,., I Z',N T L PLANE--

•L- S .A":T F, 4CIS AT C. 10 0.00 0.00 o
1, TP1 ' .CE 0.10 TH 6.54 AAOIANS)

---------------------- *---------- -------------- --- *----------- ---------- ---------- *
,'wIT I TY v RN S * AVG. * RI: * 1 * MAX *

-----------------------.-------------- - .----------------------
1 - 1,L-IC tV,': T 0. 3C, 1 0C 0.272E. 00 0.435= 00 0.554L (,0 O.04L 01
t. \LI IN :( .* 0.207L C1 0.1h31- 0t O.293L O1, 0.373L 01 0.706t C1

, -* (.1.94t C.172L 01 u.275E 01 0.350L 01 0.662L Ul

L 0.156E-01 C.L3t.E-01 0.220E-l 0.2P1E-01 n.51,lE-01
Z , h V,' T ki jR E : ". 72 tt-c'2 (, . f,4 LA -('2 t!. I (, I t: -C" I {). I3 E-(-I 0 .24 7 E- (I

---------------------- -- ----------... . ,---------- --------- ----------

e



.YDiRwOAUT ICS9 INC.
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CONFIGURATION VII AND VIII

H LADING '.CO DEG.

v'iAVF HEI(HT = 1O.CO FT.

TLNSILIN a 2000.00 LEP.

VlRTICAL PLANE--

ES(INANT FREUUENCIES AT 0.00 0.00 0.00 0.00
(IN THF ,A-GE 0.10 TO 4.F4 RADIANS)

-------------------------------------------- --------------------- ---- *------ ---------- *

LdA\TT Y RMS * AVG. * 3RD * 10TH * MAX, *,

- - - - - -------------------------------- --------------------- ---- *------ ---------- *

I'ISPLACEMENT* 0.339E 01 0.300E 01 0.480E 01 0.611E 01 0.115E 02
k EN(IN G r'C-%.r .291E 01 0.257E 01 0411E 01 0.524E 01 O.9P9E 01
S-FAR 0 0.749E 00 0.663E 00 0.105L 01 0.134E 01 0.254E 01
I M E SIQN * 0.360L 00 0.318E 00 0.509E 00 0.64BE 00 0.122E 01
SLOPL * 0.110L 00 0.975E-01 0.155E 00 0.198E 00 0.374E 00
CURVATtJRE , 0.102E-01 0.904E-02 0.144E-01 0.183E-01 0.347E-01

-------------------------------------------- --------------------- ---- *------ ---------- *

- I ZL.LjTAL PLANE--

RLSCNANT FRIEQUENCIES AT 0.10 0.00 0.00 0.00
(IN ThE -iA.GE 0.10 To 4.84 RAUIANS)

-------------------------------------------- --------------------- ---- *------ ---------- *

(.uANTITY * RMS * AVG. * 3RD * IOTH M NAX. *
------------------------ *----------------------- --------------------- ---- *------ ---------- *

rISPLACELNT* 0.311L 00 0.275E 00 0.440L 00 0.560E 00 0.105E 01
iLr ; C, wCfw.* 0.114L 01 0.101E 01 0.162E 01 0.206E 01 0.389E 01

SHEAR * 0.588t 00 0.521E 00 0.832L 00 0.105E 01 0.200E 01
SLOPI * 0.146E-01 0.129E-01 0.207E-01 0.263E-01 0.498E-01
CLRVATURPE * 0.402E-02 0.355E-02 0.568E-02 0.723E-02 0.136E-C1

----------------------- ------------ - ---------- -- -- *---- ----------



Y'.k \,' UT ICS i AC
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CO'qFI1A RATJON VII A:-\[. 'Vlll

z ').00 uLG.

vE I ';hT 10.C FT.

rL '"S I 40C0.C:O Lk .

'L, T I ..L PLA c2--

L I A'IT t-"', ,'CIr AT r.OO 0.00 0.00 (.n

p, T .. . . .% .. . ., ... .. .. , .. . . . ,IA S)

--------------------------------- --------------------- ---- *------ ---------- *

,A jT tS * AVG. * L) leTH Ax. *

--- --------- --- *------- ---------------------- ---- *------ ---------- *

I IS'LAC t 4L 0.33lL i 0.2"-2E 01 0.46PE 1 0 .5' 5 E 01 .112L C?
1K. I 4 C. 2,1, 0 E 01 0.179E 01 0.287L 01 0.365t 01 0.690L 01

- C.3t4E 60 .34,OE 00 0.544L C-C 0./92E CC 0.1301 (1

[.,'RSIJ , r*.497F N' (,.440L 00 ;;.703v Cu 0 P.H95L 00 0.169b 0;,1

L"P .9 3-C'I C.87UE-01 0.1391E 00 0.177E 00 0.334E (;0

V TtI . : ' f(.712E-C02 0.630E-02 0.IOOE-01 0.FI2E-01 0.242E-01

---------- *-----------------------*----------- ----- *----- -------------------- ---------- *

HJiJ ] ZrTAL PLANL--

-,LS( A"'T rLuE'CkS AT 0.10 0.00 0.00 0.00

(IN ThF_ -< A Gt r. U, TI 4.14 R4;UIAtOS)

----------------- *------------*----- ---------- ---------- ---------- ---- *------ ---------- *

1.UA ,T I T * R m * AV6. * 3 RI ' IOTH .,AX. *
---------------------.------------- --- *-------- --------------------- ---- 4------ ---------- *

,ISPLAC W'T4 0. 115t CO 0.279E 00 ). 4,45I ('U C.567L- CO 0.107L 01
•LNO I.' t . 0.4931L CC O.ts24E 00 0.131i. 01 0.1671 Cl ..316E 01
ShE A * 0. 3e3E 00 C.339E 00 0.542 00 0.690t 00 Cr.130E 01

SL(JPL (.144E-0i 0.127E-011 0.204E-01 0.260E-01 P.491E-01

CqVA, Tljkr f0.3261062 0.219E-02 0.462E-C2 0.588t-n?( C.11IE-( I
----------------- *-------------------------- ---- *------ ---------- ---------- ----------

.... ... .... .... ..... . ... ..... . .... ..., •.... ... . e
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CO'JFIGURATION VII AND VIll

btAI1 NJ; =29. 99 LEG.

,AVE HrIGHT = 10.00 FT.

TLNSI(N -. CO LL..

vERTICAL PLANL--

.LSC-A T FRV(L:FNCIES AT 0.00 0.00 0.00 0.00
(1\, Tk-F 'AMGE 0.1(" TO 6.94 RAUIANS)

-------------------------------------------- ------- *--- ---------- ---------- ---------- *

.uA; T I TY RP, * AVG. * 3RI, , 10Th * NAX. ,
----------------------------------------------- --------------------- ---- *------ ---------- *

CISPLACE .ET* 0.353L 01 0.312E 01 0.499E 01 0.636E 01 0.120E 02
tt,- I INC, . (, .l E I.? O.960E {0L 0.153E 02 0.195E 02 0.369L 02

SHEAR .671E C 0.594E 01 0.949L 01 0.120L 02 Oo228E 02

IFFREICN * 0.61eL-01 C.547E-01 0.874E-Cl 0.I11E 00 0.210L 00
SL,'PI 0.142E 00 0.126E 00 0.201E CO 0.256E 00 0.4R4E 00
CU-VATLRE • 0.38L-O1 (.337E-01 0.538E-11 0.685E-01 0.129E CO

............----------------- - ------------ ---------- ---- ----------

bL,4I/LNTAL PLANE--

RtSOrJA\IT H-RE(,JENCIES AT 0.10 0.00 0.00 0.00
(IN T-E ! A:46E 0.10 TL, 6.94 RADIANS)

-------------------- *----------------------- --------------------- ---- *------ ---------- *

. NANTI TY 4 RM5 * AVG. * 3RD * IOTH V MAX. ,
----------------------------------------------- --------------------- ---- *------ ---------- *

'ISPLCI[ TI- 0.176E 01 0.1bE 01 0.249E 01 0.318E C1 0.600E 01

L f I', 0101t.lOl 02 O.L,96E 01 0.143E 02 0.182E 02 0.344E 02
Si-EAR 0.930t (-1 0.823E 01 0.131E 02 0.167L 02 0.316E 02

SLCP 0.7Ot-ULl C.699E-01 0.111L 00 0.142E 00 0.268C 00

rURV ,IE *€ 0.355E-01 0.314E-01 0.502E-01 0.L39E-01 0.120E 00
-------------------------------------------------------------------



FHYrR( NAUT ICS9 INC.

b - 153

CCNFIGURATION VII AND VIII

I- AFING :29.99 DEG.

V,.VE -IGHUT 1 10.00 FT.

TtNSILN = (CO0,OO L-.

VLRTICAL PLANc--

R'SP'JA:*r FREWUENCIES AT 0.00 0.00 0.00 0.00
(IN TI'E <IGE O.IC TO 5.14 RADIANS)

.........---- ....----------- .--- ---------- ---------- ----------
l.k,ANTITY * RMS * AVG. * ",, * 10TH * MAX. *

---------------------------------- *------- ---------------------- --- *------- ------- *--- ----------
I)ISPLACEMF.JT* 0.34 E 01 0.303E 01 0.484E 01 0.616E 01 0.116L 0?
* OV.[N * FU . 0.25b 01 0.226E 01 0.362E Cl 0.461E Cl 0.871L 01
S*FR * 0.669E 00 0.592E 00 0.946E 00 0.120E 01 0.227t 01
I s.f.sIL; * 0.316L 00 0.279E 00 0.446L 00 0.568E 00 0.107t! Cl1
SLOPE * 0.998E-01 O.BF4E-C1 0.141E 00 0.179E 00 0.339L CO
CURVATURE * 0.899E-02 0.796E-02 0.-127E-01 0.161E-01 0.305E-01

I----------------------------------*---------------*------------- ----- *----- ---------- ---- *------ -----------

t'u, I/CNTAL PLANE--

RSONANT FROUEN(LJS AT 0.10) 0.00 0.00 0.00
(1% Tv-E - A'q(,E 0.10 TO 5.14 RADJIANS)

------------------------- *--------- ----------------- ------------ ------ *------ -----------

I'AUANTITY 4 R,,,S * AVG. * 3RD * 1TH M AX.*
---------------------------- *----- -------------------- --- *------- ------- *--- ---------- *

t;ISPLACtNE,,t* 0.17bE 01 0.157E 01 0.252E 01 0.120E 01 0.606L 01
0 Ef~( .559E 01 0.494E 01 0,790E 01 0.100E 02 0). 170t ('2

SIER .281L 01 0.249E 01 Q.39SE 01 0.507h 01 0.957h 01
*SLtCPt * 0.740L-01 0.655E-01 0.104E Cu 0.133E 00 0.251E CC

CLRVATLR- * 0,1t46e-01 0.173E-01 0.277t-0Ol 0.353E-01 0.60~E-C1
*---------------*--------------- ---------- ------------------ ---------- ------ *---- ---------- *

K. ..... ... .. .....- ..... ,



IYL gr'.,AUT ICS, INC.
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CONFIGURATION VII AND VIII

ir, i ING . 29.99 DEG*

,,,VE HF IJT = lO.CO FT.

TKNSIC N = 4000.00 LF.

vt4TICAL PLANe--

z'.t:Sh'A,.T F.t0UFNCIES AT 0.00 0.00 0.00 0.00
([I'l' F RAF± GE 0.10 TO 4.54 ,RAUIANS)

------------ *-------- ------ *---- ---------- -- *-------- ------ *---- ---------- *

A,,. T I TV Rf.S * AVG. * 3RD * 10TH * MAX. *
---------------------- ------------------- *------ ----------------------
ISPL CLL&T* 0.335L 01 0.296E 01 0.473E 01 0.603- 01 0.113E 02
.t\lV IN G 0.177t 01 O.157E 01 0.251L 01 0.320E Ol 0.604. 01
SIHFA! 0.332E 00 0.294E 00 0.470L OC 0.599E 00 0.l13t 01

*0.436L- 00 0.3HbE 00 0,617L 00 0.78')E 00 r.14He 01
SL"PL O .97hE-Ol 0.794E-01 0.126E 00 C.lL 00 0.305E 60
C.d ) 'VAT r 0.6241-02 0.552E-02 0.882E-02 0.1L2E-l 0.212E-01

-*---------*---------- ---- *------ ---------- *---------- ---- *------ ---------- *

rIZ tN TL PLAN--

.LSIANT F' EUUENCIES AT 0. 10 0.00 0.00 0.00
I, Tt F kAO 0.,10 TO 4 .54 RAUIANS)

--------------- -*--------- ------- *--- ---------- ------ *---- ---------- *

.u.AN T I TY * RMS * AVG. * 3RD * IOTiF * MAX. X
-*--------*---------- ------ *---- ---------- ---------- ------ *---- ---------- *

I"ISPLCEP,-:4T* 0.179E 01 0.159E 01 0.254E Cl 0.323E 01 0.611E 01
'LN1L I4G PM...I 0.449E 01 0.388E 01 0.6211 01 0.790L 01 0.149E 02
3h'-C A, 0.172E 01 0.152E 01 0.243E 01 0.310t 01 0.586E 01
,SLIE- 0.7?3E-0l 0.640E-01 0.102E 00 0.130E 00 0.2461 00
C'U VA 1 LRE * n. 15 4-(. O .136E--O 0.?IPE-01 0.277E-01 0.524E-01

--- -------- ---------- ---------- --------- ---------- ----------



-YR(UNAUTICS, INC.
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CUNFIGURATION VII AND VIII

h-EADING 59.99 DEG.

,AVE HEIGHT = 10.00 FT.

TLNSI LN 0.00 Lb.

v,.TICAL PLANE--

k-.SON'ANT FREUuENCIES AT 0.00 0.00 0.00 0.00
(, T-E RANGE 0.10 TO 8.84 RADIANS)

---------------------------------------- --------------------- ---- *------ ---------- *

,-UAN TITY * RN'S * AVG. * 3R0 * 10TH * MAX. *
----------------------- *-------- --------------------- -- *-------- ------ *---- ---------- *

DISPL4CEMENT* 0.353E 01 0.312E 01 0.499E 01 0.636E 01 0.120E 02
'EN;:IrG P'c.* 0.719E G1 C.636E 01 0.101E 02 0.129E 02 0.244E 02
S-(FAk * 0.494L 01 0.437E 01 0.699E 01 0,890E 01 0.168E 02
P r;ERSjInj * 0.314E-01 0.277E-01 0.444L-01 0.565E-01 0.106L GO
SLflPE * 0.899E-01 0.795E-01 0.127E 00 0.161E 00 0.305E 00
CLRVA~t;RE * 0.252E-01 0.223E-01 0.356E-01 0.454E-01 0.857E-01

----------------------- *------------------------ --- *------- ------- *--- ---------- *

HU-IZONTAL PLANE--

RLSONANT FREOUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 To 8.84 RADIANS)

----------- *--------------------* ------------------------ ----- *----- ---------- *

CUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
----------------------- *------- ------- *--- -------------------- ------- *--- ---------- *

CISPLACEENT* 0.306E 01 0.270E 01 0.432E 01 0.550E 01 0.104L 02
3ENPING PO,'.* 0.945E 01 0.836E 01 0.133E 02 0.170E 02 0.321E 02
SHEAR * 0.,IIE 01 0.718E 01 0.114E 02 0.146E 02 0.276E 02
SL)PE * 0.834E-01 0.738E-01 0.118E 00 0.150E 00 0.283E 00
CURVA[URE * 0.331E-01 0.293E-01 0.469E-01 0.597E-Ol 0.112E 00

--.------.---------------- ---------- --- ---------- ---------- *



I YURUj.N]AUI CSp INC.
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CONFIGURATION VII AND VIII

-.EAb;I',C = b9.99 DEG.

•*AVF H-It(HT = 10.0 FT.

TL-NSI(:N 2000.00 L 3.

vERTICAL PLANE--

.,,-SC'-ANI FRl.UENCIES AT 0.00 0.00 0.00 0.00
(I, T-E RANGE 0.10 TO 6.34 RADIANS)

------------------------- ---- *------ --------------------- ---- *------ ---------- *

!.LANTI TY * RP.S * AVG. * 3RI * 10TH * MAX. *
------------ - -.---------- ---------- ----- ---------- ----------
I;ISPLACE ENT* 0.3414 01 0.308E 01 0.493F 01 0.62PE 01 0.118E 02
.EN.ING M0eV.* 0.162E 01 0.143E 01 0.229E O 0.292E 01 0.552E 01
St-FA * (0.454E 00 0.402E 00 0.643E 00 0,818E 00 0.154E 01
IvYERSIlN * 0.187E 00 0.165E 00 0.265L 00 0.337E 00 0.637E 00
SLLPt * 0.666E-01 0.589E-01 0.942E-01 0.119E 00 0.226E 00
CRVATLl.E * 0.570E-02 0.504E-02 0.806E-02 0.102E-O1 0.193E-01

----- *-------------- ---------- -------------- ---- *------ -------------------- *

FL-' ILZNTAL PLANE--

RLSOWANT FREGUFNCIES AT 0.1U 0.00 0.00 0.00
(I1,, TE pi'AqIGE 0.10 TO 6.34 RADIANS)

------ *-----------*------ --------------------- ---------- ------ *---- ----------*

t'L.ANTITY $ RM * AVG. * 3RD * IOTH * MAX. *
,------------------ ---------- , ,--- ---------- ----------- --------------- *

., SPLAGEFT* 0.306E 01 0.271E 01 0.434 01 0.5521 01 0.1041 02
ILNI ING ,rFJ.* 0.489E 01 0.432E 01 0.691L 01 0.F80E 01 0.166E 02
St.EAR 0.21bE 01 0.191E 01 0.306E 01 0.389E 01 0.735E 01
SLIJP:: * 0.77(:[-01 0.68bE-01 0@109E 00 0.139L 00 0.263E 00
CL<VATJR- * 0.171L-01 0.151E-01 0.242E-01 0.308E-01 0.583E-01
------ *--------*---------- ---- *------ --------------------- ---- *------ ---------- *



* YDRrINAUTICS, INC.
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C(INFIGURATION VII AND VIII

111,ADING 59.99 LEG.

k4VE HFI(.HT = l0.00 FT.

TtNSILt : 4000.00 L4.

vrRTICAL PLANE--

:LSnlJANT FREQLENCIES AT 0.00 0.00 0.00 0.00
(IN THE -A GE 0.10 TL 5.54 RADIANS)

---------- *-------------------- ---- *------ ---------- *---------- ------ *---- ---------- *

* uANTITY * RFS * AVG. * 3RD * IOTH * MAX. *---------------- *--------- ------- *--- -------------------- ------- *--- ----------- t

r'ISPLACEMFiT* 0.345E 01 0.305E 01 0.4PPE 01 0.621E 01 0.117E 02
f 'lurIING M~j.* 0.107E 01 0.954E 00 0.152E 01 0.194E 01 0.366" 01
SHEAR * 0.205E 00 0.181k 00 0.290E 00 0.4 -O0- 0.697E 00
Iv. F SI0N * 0.260t 00 0.230E 00 0.368t 00 0.469E 00 0.886E 00
SLCPE * 0.610E-01 0.540E-01 U.862E-01 0.109E 00 0.207E O0
CURVATURE * 0.378E-02 0.334E-02 0.535E-02 0.681E-02 0.12FE-01

---------------------- ---------- --------------- ---------- ---- *------ ---------- *

HtRILuNTAL PLANE--

*:SOWiA\T F E UENCIES AT 0.10 0.00 0.00 0.00
(I THF RA>NGE 0.10 TO 5.54 RADIANS)

-------------------- *-------- ------ *---- ---------- ---------- ------ *---- ---------- *

.U ANTI TY * R P * AVG. * 3RD * 10TH * VAX. *
--------------------------------- ---- *------ ---------- *---------- ---- *------ ---------- *

rISPLCEh.'T* 0.3C7L 01 0.272E 01 0.435E 01 0.554E 01 0.104E 02
PLN IN 'i,:.* 0.374E 01 0.331E 01 0.529E 01 0.673E 01 0.127C 02
HEA4 * 0.126[ 01 0.1I1E 01 0.178E 01 0.227E 01 0.430E 01
SLCPE * 0.752E-01 0.665E-01 0.106E 00 0.135E 00 0.255E 00
CURVAUR- * 0.131E-rl 0.116E-01 0.185E-01 0.236E-01 0.446E-01

..........-------------- ---------- - - ------------ --. ,---------- ---------



IYDRINAUT I CS INC. 
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CONFIGURATION VII AND VIII

!LAI.ING, = 90.00 BEG,

AV- HL IGHT I. 00 I-T.

TLNSIL. 0.00 L1.

VLRTICAL PLANt--

FLS(.rEANT FtwuElqCIS AT 6.19 0.00 0.00 0.00

IN ThE R!%'JGE 0.10 TL;11.54 RADIANS)

--------------------------- -------------- ----------------- *----------------------------

6AIJT I TY * R'; S * AVG. * 3RD * 10TH * MAX. *
----------------- *--------------*-------------- ----------------- *----------------------------

f.lSPLACtv,-i4T* 0.3 5 3E 01 0.312E 01 0.499, 01 0.636E 01 0.120E 02
FJI l'C f.* .84L-06 00.50056-06 0.96e_-0o 0.123L-05 0.232E-05
SHER * 0.21E-09 O.186E-09 0.297E-09 0.378e-09 0.714E-09
ImEMLSIC(N * 0.196E-01 0.174E-01 0.278E-01 0.354E-01 0.6t9E-01

* .0.21.E-04 O.193E-04 O.30eE-04 O.393E-04 0.742E-04

CLJVATURL * 0.240L-O 0.212E-08 0.339E-08 0.432E-OP 0.816E-08 4

-- -- - -*-------------*---------- ------------- -------------- ---- *------ ---------- *

F - L(;I Z ,i .,L PLANE--

t:SPjAr;T Fid 'E'" NCI1S AT 0.10 0.00 0.00 0.00
I N THF <Ai 4GE 0. IC T I11. 4 RAUIA 4S)

------------------------------------- --- *-------- --------------------- ---- *------ ---------- *

;uaT I TY * I,.I$ * AVG. * 3RD * 10TH * N.AX. *
-------------------- *---------------------------- -*---------- --- ----------------------------------

LIs)PLACEr.:JT* 0.353E 01 0.312E 01 0.49c)L 01 0.6361 01 0.120E 02
ptibt']I)G ON..* 0.9HYE-O6 0.875E-06 0.139E-05 0.178E-05 0.336E-05
',HF AR * 0.3341-09 0.295E-09 0.472L-09 0.601E-09 0.113E-OP
,L 'Pr * 0.235L-04 U.208E-04 0.332E-04 0.423E04 O.799E04
CL<VATI, 4F * .347E-O: 0.307E-08 0.490E-Of 0.624E-08 0.I18E-07

....------------------ - ------------ ---------- -------- ----------



h-Y'R'NAUT I CS INC.
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CO"FIGURATION VII AN) VIII

HCAI' ,-- 90.00 UEG.

,AVF HEIGHT lu.0o FT.

TLNSIL.N = 2000.00 L.

VcRTIC4L PLANE-

RtSFHxAKT FAE(JUENCIES AT b.19 0.00 0.00 O.;)G
W. THE RA:iGL 0.10 T0i11.54 RAOIANS)

--------------- *---------*------------*------- -------------------- -------------------- ---------- *

UANTITY * Rb"S * AVG. * 3RD , 10TH * VAX. *
------------------------------------------- *-------- --------------------- ---- *------ ----------*

I:ISPLACE ,f T* 0.353L C 0.312E 01 0.499E 01 0.636E 01 0.120E 02
,,' iG VFt<.* 0.6P41t-06 C.605E-06 0.96E-06 0.123E-05 0.232E-05

SriFAk * 0.210L-09 O.1PbE-09 O.297E-09 0.37SE-09 0.714E-O9
l.,N'[ RSICN * c.19Lt-01 o.174E-01 O.78E-01 0.354t-01 0.669E-01

* 0.216E-04 0.193E-04 0.30PE-04 0.393E-04 0.742E-04
CL VATURE * 0.240E-CP 0.212E-08 0.339E-08 0.432L-OB 0.816E-08

-------------- *------------- --------------- -*-------------- --------- ---------------------

hiL-RIKNTAL PLANE--

RLS0Nr4\T FI-EwUE'CIES AT 0.10 0.00 0.00 0.00
(14 ThL r ANGE 0.10 T011.54 RADIANS)

....--- .. ------------------------ - - ------ .---.------- ----------

.UA.,TITY RVS * AVG. * 3RD * 10TH M MAX. *

.............--.------------- ------------- ---------- ----------

F[ISPLACFVWLE" T* 0.353E 01 0.312E 01 0.499E 01 0.636E 01 0.120E 02
ftNLI,'j YW.* 0.9F9L-06 0.875E-06 0.139E-05 0.178E-05 0.336E-U5
S-EA- .* 0.134E-Og 0.295E-09 0.47?E-09 0.601E-09 0.113E-OP
SLF.PL * f.235E-4 0.208E-04 0.33?E-04 0.423t-04 0.799E-04
curVTURF * 0.347E-08 O.307E-08 0.490E-Ob 0.624E-08 0.11SE-07
............-------------- -- ---- ---------- ----------- -----------



F Ylt'.NAUTICS, INC.
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ClINFIGURATION VII AND VIII

'LtA{ IAIG =90.C0C UEG.

.'VF HEI(,HT I O.C ' FT.

TL!,:S I = 40CO.00 L:.

VtRTICAL PLAN--

PL;LJ"I-T FR.UE F NCItS AT 6.19 0.00 0.00 0.00
11, TIF R-1,'AE 0o. e 7011.54 RADIANS)

.............------ *- ----- - ---------- * ---------- * ----- ----*- ---------- *
-'.A-T I TY * RMS * AV. * 3RD * ITH * ,AX. *

-- *--------------- - ---------- ----- ----------- *
,IISPLACE:..r T* 0.353L 01 0.312E 01 0.499E 01 0.636E 01 0.1201 02
LEN[ INCG lM.* 0.684E-06 0.605E-06 0.96RE-Ou 0.123E-05 0.232E-(15
SHEAR * 0..210E-09 0.186E-09 0.297E-09 0.376E-09 0.714E-09
I~'EkSI0\ * 0.19E-01 0.174E-01 0.278E-01 0.354E-01 0.669E-01
SLIPh * 0.218L-04 0.193E-04 0.30PE-04 0.393E-04 0.742E-04
CLkVATLRE * 0.240E-08 0.21ZE-OF 0.339E-08 0.432E-08 0.816E-OP

--------------- *---------*------------ -*---------------*------------------------------

tC I/&NTAL PLAN.--

,kI:S(UANT FIrE'UFENCIES AT C. 10 0.00 0.00 0.00
(iJ Ti-E '<ANGE 0. C TCI1.54 RADIANS)

--------------------------------------------- --------------------- ---- *------ ---------- *

.bALTITY * rMS * AVG. * 3'10 * IOTH * MAX. *
------------------------- *----------------------- --------------------- ---- *------ ---------- *
'PI.PLLCEM 1T* ().353L C;l 0.312L 01 0.499E O 0.636E 01 0.120E 02

19"jr I0 ,'..* O.9 9..-0 6 0.B75E-06 0.139L-05 0.178E-05 0.336E-05
* 0.334E-09 0.295E-09 0.472E-Oq 0.601E-09 0.113E-OP

sLfP * .235C-04 0.208E-04 0.332E-04 0.423E-04 0.799E-04
CLKVZ TL,Rt 0.347L-OP 0.307E-08 0.490F-0 0.624E-08 0.1fl3E-07

--------------------- ,--,-------------------------------------------

K"-



t.Yrkr'kT I CS iNc.

-161.

CU'FIGURATIUN IX AND Y

I , = 5.O DEG.

..AVi t4EIGHT = 1.9C FT.

TH S]', 0.0(j LL.

VLkTICAL PLANE-

,t S17''A"T FREUFNCIES AT C .00 0.00 0.00 0.00
(1:, T-E RAtd..,E 0.1C TO 6.44 RADIANS)

---------------------------------------- --------------------- ---- *------ ---------- *
SLANTITY I ' S * AVG,. * 3R, * MTA * AX. *

--------------------- *----------------------- --------------------- ---- *------ ---------- *
rSLPLCE,.HT* 0.279L 01 0.241E 01 0.394E 01 0.502E 01 0.949L: 01
*, 1,."., fr[... 0.272E 02 0.241E 02 U.3P5E 02 0.490E 02 0.927E 02
F(HFAR P-.lb7L 02 G .139E 02 0.?222 02 0.283E 02 0.535b 02

,fRlD" * ;.P93E-01 0.790E-01 0.12,E 00 0.160E 00 0.303E 00
SL PL 0.1511: 00 0.133E 00 0.213E 00 0.272E 00 0.513E 00
CbAV,,TLRE 0.392E-01 0.347E-01 0.554E-OL 0.706E-01 C.133E 00

------------------------------------------ ---------- ---------- ---- *------ ---------- *

SIL"/ TAL PLAN--

4LSI-tANT FKet'ENOILS AT C.10 0.00 0.00 0.00
(I, Tr-[ ,% \,G 0.10 TO 6.44 RADIA'NS)

--------------------------------------------- -------------------- ---- *------ ---------- *

4,,A N T I TY * A S * iVG. * 341) * COTH M MAX. *
---------------------------------------------------- ------ *---- ---------- ---- *------ ---------- *

I2l.PLCU -TF4* 0.242t 00 0.214L 00 0.343E 00 0.436E 00 0.825E 00
FENI.I(, kuL.* M.464t 01 0.411E 01 0.657t 01 0.136E 01 0.157L 02

0.418E 01 0.370E 01 0.591E 01 0.752E 01 0.142E 02
SLILPl[ r'.147i-01 0.130E-01 0.20qE-01 0.266E-01 0.502E-01
CU-W.VTIURiF * (.)668L-02 U.591E-02 0.945E-02 0.120E-01 0.227E-01

----------------------------------------------- ----------- ---------- ----- *----- ---------- *

. . . . . . . . . . . , •, . . . . . . . . . . . . . . . . . . . . . . . .

......-



'Y!,LN ,N\AUTICS, INC.

1b- 1b2

CONFIGURATION IX AND X

+'LA! [',G -).()0 UEG.

,.AVF F 7.90 FT.

TL-'Sl(' 2 2000.00 Lh.

V-;v"TICAL PLANE--

LSo',A\T FtL(,.'UENCILS AT 0.00 0.00 0.00 0.00
(l\ T1 L *,'VGE 0. 10 TC 5.54 RADIANS)

. -------------- ....-------------- -- ..----------------- ----------
.biTiTY * RfS * AV*,. * 3R1 * 1OTH " MAX. *
------- --------------------------------- --- ----------------- *--- -----------

:ISPLACENUqT* 0.268t 01 0.237E 01 0.379E 01 0.483E 01 0.912E 01
I.t~t I:4 . 0.929E 01 C.822L l 0.131E 02 0.167E 02 0.316E 02

0.333E 01 U.295E 01 0.472E Cl 0.bOlE 01 0.113E 02
1'F. 10', * 0.3C4E CO (.29E O0 0.431E 0C 0.54BE 00 0.103E 01
L(.P- O.110L 00 0.)73E-01 0.155E Cc, 0.198E 00 0.374t 00Z .,.GV".TLR -:O 3-O .118E-OI 0.189E-01 0.?40E-01 044:0

----------------------------------- -- ---------- .----.-- -----------

i-t R lIt NTAL PLANE--

< -f;i+,A',T f t R UENCI ES AT 0.10 0.00 0.00 0.00
I ,, Tt-'E A'iGt 0.10 TO 5.54 RAIANS)

------------------------- --- *------- --------------------- ---- *------ ---------- *
LA T I T Y RFS * AVG. * 3RL. 1 10TH V {'AX. *

-------------- *----------------------- --------------------- ---- *------ ---------- *
rIsPL~c. C.LF0* (.24-4E 00 0.216E 00 U.345f 00 0.439E 00 O.E30L 00
LiNl INC., '{r 0.349E 01 0.309L 01 0.494E 01 0.62SE 01 0.1IIE 02
SI.tk ' 0.2"i3E (:I 0.206E 01 0.130E 01 0.420E 01 0.794E 01
SLI'P * 0,.143L-(;1 G.126E-01 0.202E-01 0.257E-01 0.4P7E-01
Cu.'V;,IJUjF 0.502L-02 0.444E-02 0.710E-02 0.904E-02 0.170E-01

------------- *----------------------- --------------------- ---- *------ ---------- *



!Yt2 .: AWTICS INC.

ClFI1GURATION IX AND X

AVc, HE I*3HT = 7.90 FT.

I, YSI '. = 400U.CO LU.

j.-,TICAL 'Lm'it--

"-,\,l o.,uECIeS AT 0.J0 0.00 0.00 0.00

1:, T i L 1'>KC,1 0.10 10 5. 04 RAG IANS )I

- - - --------------- *---------- ---------- ---------- ---------- ---------- *

.. ,iTITy 4 PY. * AVG. * .R10 TH P FAX. *
----- ---------- *------------ -*---------- --- --------- ------- *--- -----------

|SPLAC6-,T 0 0.261L 01 C.231E 01 0.169E 01 0.470E 01 0.68CE 01

- ',I C ,1 * '..625E 01 0.553E 01 0.883F 01 0. 112t 02 0.212L C2
.Ak 0.167L 01 (. 14E 01 0,236E 01 0.301E 01 0.568b 01

1MMuFQlS(j" , 0.417L (0 0.369E 00 0.590L 00 0.751E 00 0.141E 01

SLrCP6 4 0.975E-01 0.863E-01 0.137E Oc 0.175E 00 0.33lE 00
CL;R V ,TL.R" tl.F99E-02 0.79gE-02 0.127E-01 0.161E-01 0.305E-I
---- ------------------- *---------- ------------ -------- *--- -----------

I-i,R I Lv.!TAL PLANE--

kS(pr..A',T FAErE',CIEs AT 0.10 0.00 0.00 0.00
I'j T-. mANGE 0.10 TO 5.('4 RAIIANS)

---- ------------------------ -------------- --------- ---------------------

i,uANTITY RMS AVG. * 3RD 4 OTH t PAX. *
---- ------------------------ -------------- --------- ---------------------

CISPLACEt,'- rT 0.2 4 5L 00 0.217- 00 0.3471 00 0.442E 00 O.F36b 00

N )JI'Cr 0.291E 01 0.25dE 01 0.412E 01 0.525E 01 0.991L Cl

0.1A6 * .16E 01 0.141E 01 0.22eE 01 0.291E 01 0.549E 01
SL(;PC , 0.14T--0l 0.124E-01 0.198t-01 0.252E-01 0.477E-01.

CURVATURL 0*419c-02 0.3711-02 0.593L--02 0.755E-02 0142E-01)l
---- -------------------- --- --------- ------- *------------*--- -----------



YI'Ri"'NAUT ICS, INC.

b - 164

C(,4NFIGURATION IX AND X

IrAI,IiJj = 29.9q hiEG.

.AVE h-EIGhT s 7.90 I-T.

TLN'SIC 0.00 Lb.

Vt'T ICAL -LANL--

,SOA'T t-RE(LENCIES AT 0.00 0.00 0.00 0.00
(1 THE RANGE 0.10 TO 6.84 RADIANS)

..... .-.----------- -.---------- ---------- -------- ----------

,LANT ITY RMS AVG. 3RD * 10TH * MAX. *

1. PLACLNENT* 0.279L O1 0.247E 01 0.395E 01 0.502E 01 0.949E 01

116I'I.C -,Ch.* 0.237L 02 C.210E 02 0.335L 02 0.427E 02 0.807L 02
SF I, 1 0.140E 02 0.1?4E 02 0.199E 02 0.253E 02 0.478E 02
I .iSICN ,0.H23L-01 0.72bE-01 0.116E 00 0.14SE 00 0#279E 00
SLlP: * 0.1331: 00 C.118E 00 O.189E OC 0.240E 00 0.454E 00
CuVATURE 0..341E-01 0.302E-0I 0.483E-01 0.615E-01 0.116E 00

--- ------------------------- -*---------------*-----------------------------

H(j-II/,':IAL PLANE--

-r rAtT F41bJUE,CIES AT 0.10 0.00 0.00 0.00

(P", T-E ,<A.4GE 0.10 IO 6.P4 RADIANS)

---------------------------- -*---------------*-----------------------------

;uA*T TY Rt;S * AVG. * 3RU * 10TH * MAX. ,
-*---------------------- ---------- --------------------- ---- *------ ---------- *

"ISPLAGI-'NJT* 0.139L 01 0.123E 01 0.196E 01 0.250E 01 0.473E 01
L At IN'-.* 0.22b 02 0.1 9 9E 02 0.318E 02 0.406E 02 0.766E 02

0.I9hE 02 0.175E 02 0.2eOE 02 0.357L 02 0.6751: 02

SLSPL * 0.747:-Cl 0.661E-01 0.105E 00 0.134 0c 0.254E 00
C uLVATU( F 0.324E-Cl C.2&7E--O 0.458L-01 0.584E-01 0.110E ('P

-*-----------------------------------------------------------------



i.Yr,K-\Ak)TICSINC.

L 16

C011FIGURATI )N IX AND X

*I =29,99 Ut-G.

,,AVF F4IGHT 7 .90 FT.

TLNSI;' 2000.00 Lt.

VEL TICAL PLAtAL--

£SflNANT FRIEUFNCIES AT 0.00 0.00 0.00 0.00
; Tfit 4 AGE 0.1 0 TO 5.F4 RAUIANS)

------------------------ ------------- -*---------- --- -------------------------------

TIuA'TI Y PRJS * AVG. * 3RD * 10Th * MAX.
--------------------- *----------------------- --------------------- ---- *------ ----------*

.1iSDLihCEME-qT* 0.27t 01 0.239E 01 0.382E 01 0.487E 01 0.920t 01
. I"" ..L''.* 0.8451 01 0.Y4t1 01 0.119E 02 0.152L 02 0.287t 02

St-AR * 0.309L 01 0.274E 01 0.438E 01 0.557E 01 0.105E 02
IVMKRoSI0 * 0.26bE 00 0.236E 00 0.37t 00 0.480E 00 0.906E 00
')Lf'Pr * n.106t 00 0.88.6E-01 0.141E 00 0.180E 00 0.340E 00
CumVATuRE * 0.121E-01 0.107E-01 0.172t-01 0.219E-01 0.413L-01

----------------------- *- ---------- --- --------- ------------------- *--- -----------

-L,IZOtTAL PLANE--

KSCECAT [K*UENCILS AT 0.10 0.00 0.00 0.00
(1' THE 4AqGE 0.10 TO 5.e4 RADIANS)

------------------*---------------*-------- --------------------- ---- *------ ----------*

ml ANT] TY * RP.S * AVG. * 3RD * 10TH * 11X. *
-------------------------- *--------------- -*---------- --- --------- ---------------------

iSISPLCE',-T* 0.139E u 0.123E 01 0.197T 01 0.251L 01 0.475E 01
:rjl I:\G F r* 0.167t 02 U.1481 02 0.236E 02 0.301E 02 0.569E 02
ShEA- * O.lObL 02 0.9561 01 U.152L 02 0.194L 0? 0.367t 02
SLIPL * n.72-3E-Cl 0.639E-01 0.102L 00 0.130E 00 0.245E 00
Cua VAt;qt * n.241L-ij 0.213E-01 0.340E-01 0.433L-01 O.F19E-01
--------- *----------- ---------------- -*---------- --- --------- ------- *--- -----------

... . . . . .. . .. .. .. . .. .. .., .. .. .. , .. .. .. , .. .. . . .J



-Y['RUNhUTICSt INC.

B - 166

CONFIGURATION IX AND X

F~tAI) G = 29.99 DEG.

',AVE HEIGHT 7 7.90 FT.

TtNSICN 4000.00 L.

VLRTICAL PLANE--

LSL: ANT FLCUENCIES AT 6.00 0.00 0.00 0.00
(i.: ThE kA,,,GE 0.10 TO 5.34 RADIANS)

---------------------- ------------- ----------------- -------------------------------
it,.ANTITY * RMS * AV(. * 3RD 1ClH * MAX. ,

---------------------------------------------- --------------------- ---- *------ ---------- *
lItPLACEtEXqT* 0.264E 01 0.234E 01 0.374t 01 0.476E 01 0.899E 01
!'LN r, I"! .* 0.56CE 01 0.496E 01 0.792F 01 0.100E 02 0.190E 02
SI-[ AR * 0.154L 01 0.136E 01 0.217E 01 0.277E 01 0.523L 01
I;,'E-SICN * 0.368E 00 0.326E 00 0. 5 20L 00 0.663E 00 0.125E 0l
SL:iPc 0.892E-01 0.789E-01 0.126E 00 0.160E 00 0.303L 00
Cbi VAT;RL * 0.06E-02 0.714E-02 0.114E-01 0.145E-01 0.274E-01

*------------- ---------- ---------- * ---------- ---------- ----------

FI-R 1/CNTAL PLANE--

qL5)iJA1"jT RE(,uENCIES AT 0.10 0.00 0.'O 0.00
(I,: ThE 'A.4GF 0.10 TO 5.34 RAuIANS)

------------------------------------------ --------------------- ---- *------ ---------- *
.uANTITY * P.S * AVG. * 3RD * 10TH * ?AX. *

----------------------------------------------- --------------------- ---- *------ ---------- *
riISPLACEMF'T* ().140L 01 0.124E 01 0.198E 01 0.253E 01 0.47BE 01
iLP,C. t,'i',* 0.141L 02 0.125E 02 0.199E 02 0.254E 02 0.480E 02
SI1AR ' 0.763E 01 0.675E 01 0.107E 02 0.137b 02 0.259F 02
SL'-PL * 0.709E-Cl C.628E-01 0.100E (0 0.127t 00 0.?411 00
Ct VATIURE * 0.203E-('A C.179E-01 0.2P7E-01 0.365E-01 O.L91E-01

------------------------------------------- --------------------- ---- *------ ---------- *

- 4



I Y IN

Y N. ,AUTICS, INC.

- 167

CUNFI(OdRATION IX AND X

,tA; Ii\g --. g 4  I)EG.

"AVE HEIGHT = 7.90 FT.

Tt;JSItr' = .0 L,.

VL-TICAL PLANE -

fLS ,%ANT F LCUENCILS AT 3.94 6.99 0.00 0.00
H\I Tt[E rZAN(E 0.16 TO 8.44 RADIANS)

---- ----------------------------------- --- --------- ---------------------

L A'T I TY * RWS * AVG. * 3RD * 10TH AX.
---- ------------------------------------ --- --------- ---------------------

CISPLACNE-E.T* (1.279E 01 0.247E 0L 0.395E 01 0.503E 01 0.950E 01
ENL'ING L 1. * 0.114L 02 0.IOIE 02 0.162E 02 0.206E 02 0.390E C2
Si[ A4 * 0.692E 01 0.613E 01 0.979E 01 0.124E 02 0,235E 02
ItrF'sI(W * O.7RUE-O1 O.o)OE-01 0.110E 00 0.140E 00 0,265E ('0
SLCOPE * ..794L-01 C.703E-01 0.112E 00 0.143E 00 0.270E 00
CLV/-TURE * C.165L-01 0.146E-01 0.233E-0I 0.297E-01 0,562E-01

-*-------------- ---------- ------------- -------------- ---- *------ ----------*

It I/i NTAL PLANE--

,tl.S0%"ANT F,-LCLENCIES AT (O.1C O.00 0.00 0.00
{1A TifF ,'GE n.10 TH 6.44 RADIANS)

---- ----------------------- ft---------- --- --------- ------- *--- -----------

?ATI I- AVG. * 3RE 10TH MAX.
---- ----------------------------------- --- --------- ------- *--- -----------

i,ISPLACr-!'I,'jT 0.241.t: 0l U.213E 01 U.341E ()I 0.434E 01 O.F20t: 01
iEi IN , .. .1l t '2 C.169L 02 0.270L 0, U.344E 02 0.651E 0?
Sr-A. * C.147t 02 0.130E 02 0.20PE 0 2 0.264C 02 0500E 02

SLrPL 4 0.779L-01 0.690E-01 O.IIOL 03 0.1401 00 0.263: 00
CU- VAT UR. F .5 7E-01 C.243E-01 0.389E-01 0.496E-01 0.937E-01

----- ----- ----------- -- ---------- - ------------ ----- ----------



-Y RONAUT ICS, INC.

S- 168

CONFIGURATION IX AN X

-'lSADIG : 59.99 bEG.

:,,AVF HFIGPT 7.90 FT.

TEi ,ItN, 2000.00 LE.

V i;TICAL PLANE--

RESO'ANIT FtECLFNCIES AT 0.00 0.00 0.00 0.00
(IN THE .ANiGE 0.10 TO 7.24 RADIANS)

----------------- *------------*---------- ------- *--- ---------- ----- *----- -----------

(,UANT!TY * RMS * AVG. * 3RD * OTH * MAX. *
------------------- *------------*---------- ------- *--- ---------- ----- *----- -----------

[:iSPLACEMEiT* 0.276E 01 C.244E 01 0.390E 01 0.496E 01 0.93PE 01
P ENI INtG DC..* 0.612b 01 0.541E 01 0.865E 01 0.110E 02 0.208E 02
SHFAR * 0.232E 01 0-205E 01 0.32RE 01 0.417E 01 0.789E 01
IJ,,ERSIC, * 0.1461 00 0.129E 00 0.206E 00 0.262L 00 0.4961 0n
SL"P- * 0.686E-01 0.607E-0 0.970E-01 0.123E 00 0,233E On
CURVATURE * O.EP1E-02 0.779L-02 O.124E-01 0.15FE-01 0.299E-01

------.---..------------- - -- -------- *---------- -----*---- ---------- *

HRlF I ZuiNTAL PLANE--

RLSnlNANT FrEUENCIES AT 0.10 0.00 0.00 0.00

(If, TIE RANGE 0.10 Tn 7.2?4 RAUIANS)

--------- ---------- --- ---------. ,----------- -----------

!,LANTITY * RfrS * AVG. * 3RU * 10TH * , A X. *
------------------- *----- --------- ----------------------- ---------- ---------- *

[ISPLACE.t-AT* 0.241E 01 0.213E 01 0.341E 01 0.434: 01 0.821E 01

PLII ING ?1Fi..* 0.144L 02 0.128E 02 0.204E 02 0.260E 02 0.492E C2
F AR * 0.823E 01 0.728E 01 0.115 02 0.148E 02 0.279 0?

SLODPE * 0.757L-01 0.670E-01 0.107F 00 0.136E 00 0.257E CO
Cu, AVATURE * 0.20b--Ol 0.184E-01 0.294E-01 0.375E-01 0.708E-01

-------.--------.------------- - ------------ -- ------- -----------

-A



I

IYIR AUT Cs INC,

b- 169

CCNFIGURATIUN IX AND X

IL At, lIr\G 59.99 LEG.

AVE HLI[;H1 = 190 FT.

rTt s i: i 4000.00 1L..

Vtk T ILAL PLANE--

, LSCrNA'JT FREt,UENCIES AT 0.00 0.00 0.00 0.00
(IN T -E ,{A:,Gh 0.10 TO 6.54 RAI)IANS)

--------------------- ---- *------ ---------- *---------- ------ *---- -----------.

jUANT I , . S * AVG. * 3RD * ITH * MAX. *
----------------- *------------- -*---------- ------ *----- ---------- *------------

LISPLACEM'LJT* 0.273E 01 0.241E 01 0.386E 01 0.491E 01 0.92FE 01
PtNII\G 8(iI.* 0.3P9E 01 0.344E 01 0.551L 01 0.701E 01 0.132E 02
SIEA} * 0.112E 01 0.996E 00 0.159b 01 0.202f 01 0.3P3E ell
D,'F1SI(N * 0.21 1 00 0.192k (0 0.307L 00 0.390E 00 0.73E 00
:,L(;Pt * 0.619E-01 0.547E-01 0.875E-01 0.111E 00 0.210E CO
CURVATLRE , 0.Sb(L-02 0.496E-02 0.792E-02 0.100E-01 0.190E-01

--------------------------------- --------------------- ---- *------ ---------- *

HL'R I ZtfjTAL PLANE--

' LlrlNA"IT FEC)ILFNCIcS AT 0.10 0.00 0.00 0.00
(1I% TIi: * AGE 0.10 TO 6.54 RAUIANS)

--------------------------- ----- -- *------------ ---- *- ---------- *
-',ANTITY * R3R * AVG. * 3RL * lOTH * 'AX. *

--------------------------------- --------------------- ---- *------ ---------- *

I;ISPL CEME2:-T 0.242E ol 0.214E 01 0.342E 01 0.435E 01 0.822E 01
LN l G ; 0.119f 02 0.106E 02 0.169E 02 0.215E 02 0.407E 0?
S -EA; * 0.557L 01 0.493E 01 0.788E 01 0.100E 02 0.189E 0?
SL.P r * 0.741L-0l 0.6bE-01 0.1042 (0 0.133t 00 0.252E 00
CuRVATtJRF 0.172E-01 0.152E-01 0.243E-01 0.310E-01 0.586E-01

---- --------------------------------- ------ *---- ---------- ---- *------ -----------



tYrAC'RAUTICS, INC.

B - 170

C[lNFIGLJRATION IX AND X

I tafl4, : 90.00 UEG.

'XAVE -IGHT = 7.90 FT.

TENSI?": = O.CO LL.

VtATICUL PLANE--

<LSwljANT FREQUFNCILS AT 3.89 0.00 0.00 0.00
(1,, THE RANGE 0.1C TO 8.94 RADIANS)

--------------------------------- --------------------- ---- *------ ---------- *

.ANTITY * .: * AVG. * 3RL; * IOTH * 'AX° *
--------------------------------- --------------------- ---- *------ ---------- *

I ;ISPL.C.E':E:4T* 0.279t 01 C.247E 01 0.395E Cl 0.503E 01 0.950E 01
i tN [; 'lG.* 0.604,E-06 0.535E-O 0.855E-06 O.10E-05 0.205E-05
ShCAR * .9C7E-1(O 0.803E-10 U.128E-09 0. 163L-09 0.308E-09
1i E, PSIC\ 0.120t-01 0.725E-01 0.115E- OU f.147E 00 0.27&E CO
SLI P- * 0.183E-64 0.162E-04 O.25PE-04 0. 329E-04 0.622E-04

.. V t Tt;t L O.P70t-09 C. 770E-O q . 123E-OF 0. 156E-0P 0.295E-CP
------ -*------------- ---------- -*-------------- -------------------------------

[-RIt.NTAL PLANL--

tSf jAT F'-(Eu;ENCIES AT 0.10 0.00 0.00 0.00
(W TftE ANGE 0.1C T( 8.94 RAUIANS)

--- --- --------- 4------------ -*-------------- -------------------------------

,, LiT I TY RM * AV:,. 3RC * 10TH * VAX. *
------------- ------------------- ----------- - ----------
(.IPL4CtvtNT* 0.27tib 01 C.246k 01 0.393[ 01 0.501E 01 0.946E 01
L tIN\.G, PDtv,.* 0.131E-05 0.116E-05 0.185E-05 0.236-05 0.446E-05

S t1 AK * 0.260E-09 0.230E-09 0.3b6E-09 0.469E-09 0.886E-09
SLf'PL * 0.2I1E-04 O. 18oE-04 O.297L-04 0.378L-04 0.715E-04
CUT<VATL'Rb ' 0. * 8L-0H (C.167E-08 0.267E-U0i 0.339E-8 0.42E-O0

.------------- ------------------ - ----------- -------- ----------



HY{)R6NAUTICS,INC.

B- 171

CONFIGURATION IX AND X

4tAI)ING = 90.00 O EG.

NAVE HEIGHI = 7.90 FT,

TENSIIN =OO0.00 LB.

VLQ.TIC4L PLAN6--

RbSONANT FREQUFNCIES AT 3.89 0.00 0.00 0.00
(IN THE ,A4GE O.1O TO 8.94 RADIANS)

----------------------- s------- --- *------- -------------------- ----- *----- ----------
(.UANTITY * R-S * AVG. * 3RD * 10TH * M'AX. *
....... - -.---.---------- .------.------- --- -------- ,------------

[jlSPLACEVF4T* 0.27qE 01 0.247E 01 0.395L 01 0.503E 01 0.950E 01
PEN.ING iV'** 0.604L-06 0.535E-06 0,855E-06 0.108E-05 0.205E-05
SHEAk * 0.907L-1 0.803E-10 0.12SE-09 0.163E-09 0.308E-09
I..EF<SILN * O.?20E-O1 0.725E-01 0.115E 00 0.147E 00 0.278E 00
SLOPE * O.IP3E-04 C.162E-04 0.258E-04 0.329E-04 0.622E-04
CURVATURE * O.&7OL-09 O.770E-09 O.123E-CH 0.156E-OF 0.295E-08

----------------- *------------------------*----------- *------------------------*

HURI ZCNTAL PLANE--

R-SONAPJT F-LUENCILS AT 0Ol0 0.00 0.00 0.00
(IN TF-L kANGF 0.110 TO 8.94 RADIANS)

---------------------- - ----- ---------- - ----------- ---------- *

wuANT T * RI. * AVG. * 3RU * O0TH * !'AX. *
----------------- *---------*---------- ------ *---- --------------------- ---- *------ ---------- *

t;ISPLACE;..ENT* 0.?7t 01 0.246E 01 0.393E 01 0.501E 01 0.946E 01
1I3NL1'NC !r.Mf.* 0.131E-05 0.1I6E-05 0.185E-05 0.236E-05 0.446E-05
SHEAR * 0.2bUE-09 0.230E-09 0.36BE-09 0.469E-09 OH86E-09
SLOPE * f.210E-04 0.186E-04 0.297E-C4 0.378E-04 0.715E-O4
CURVATUR- O.,FE-0e 0.167E-08 0.267E-08 0.339E-OP 0,642E-OF

----------------------------- - --------------- ,....----.------ ----------

F - -

KI



HYGRONAUTICSINC.

B - 172

CONFIGURATION IX AND X

IHtADING 90.o0 DEG.

AVE HEIGHT = 7.90 FT.

TL-NSILN 4000.00 LE?.

VtRTICAL PLANL--

LS[ItAT FRE(LJFNCIIS AT 3.89 0.00 0.00 0.00
IN T.E kANGE 0.10 TO e.94 RADIANS)

-*-------------- -------------- ----------------- *--------------*-----------

,UANT I TY Rt.S * AVG. * 3RD * 10TH * MAX. *
....-- --------------- - ---- ---------- - ---------- -----------

ISPLAC t[ E T* 0.279E 01 0.247E Ol 0.395E 01 0.503E 01 0.950E 01
I-EN'IflG MON .* 0.604[-06 0.535E-06 0.855E-06 0.108E-05 0.205E-05
SHEAR * 0.907E-10 0.803E-10 0.128E-09 0.163E-09 0.308E-09
Ir'w S1i J * O.P20E-01 C.725E-01 0.115E 00 0.147E 00 0.278E 00
SL('PE * 0.183L-0 4  0.)62E-04 0.25PE-04 0.329E-04 0.622E-04
CU PVATURE * O.70E-09 0.770E-09 0.123E-08 0.156E-08 0.295E-08

-*--------------*---------- ------------- -------------- ---- *------ ---------- *

HuRIZCNTAL PLANE--

RE:SC',JA4T FREOLENCIES AT 0.10 0.00 0.00 0.00

,I, TE KA GL 0.10 TO 8.94 RAUIANS)

-- *----------*------------- -*-------------- -------------------------------

,UANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
- -------------------------------- --------------------- ---- *------ ---------- *

rlISPLACE;' C T* 0.276L 01 0.24bE 01 0.393E 01 0.501E 01 0.946L 01
Ft-PIG PCt.* 0.131E-05 0.116E-05 0.185E-05 0.236E-05 0.446E-05
SHEAR * 0.260E-09 0.230E-09 0.36PE-09 0.469E-09 0.886E-09
SLI'PE * 0.21CE-04 0.186E-04 0.297E-04 0.378E-04 0.715E-04
CURVATURL * 0.18bE-0E 0.167E-08 0.267E-08 0.339E-OP 0.642E-08

- ---------------- *-------------------------------------------------



HYDRONAUTICSINC.

b - 173

CONFIGURATION IX AND X

HLADING * 5.00 DEG.

WAVE HEIGHT = 10.00 FT.

TENSION = 0.00 LB.

VERTICAL PLANE--

RESONANT FREOUENCIES AT 0.00 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 6.24 RADIANS)

------------------------------------------ --------------------- ---- *------ ---------- *

QUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
------------- *--------------------- --- *------- -------------------- ----- *----- ---------- *

1I3SPLACEMENT* 0.353E 01 0312E 01 0O500E 01 0.636E 01 O.120E 02
FEJf;ING MOM,* 0.272E 02 0.241E 02 0.385E 02 0.490E 02 0.926E 02
SHEAR * 0.155E 02 0.137E 02 0.220E 02 0.280E 02 0.529E 02
IMMERSIDN * 0.875E-01 0.774E-01 0.123E 00 O.157E 00 0.297E 00
SLCPE * 0.157E 00 09139E 00 0.222E 00 0.283E 00 09534E 00
CURVATURE * 0.391E-01 0.346E-01 0.554E-01 0.705E-01 0.133E 00

----------------------- *---------- ------------- -------------- ---- *------ ---------- *

HLRIZLLNTAL PLANE--

RESONANT FREQUFNCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 6.24 RADIANS)

---------- *--------------------- --- *------- -------------------- ----- *----- ---------- *

UANTITY * RMS * AVG. * 3RD * IOTH * MAX.
------------- *--------------------- --- *------- -------------------- ----- *----- ---------- *

(JISPLACEME1IT* 0.307E 00 0.272E 00 0.434E 00 0.553E 00 0.104E 01
P NIVING PflhF* 0.438E 01 0.387E 01 0-619E 01 0.78FE 01 0.148E 02
SHEAR * 0.370E 01 0.327E 01 0.523E 01 0.666E 01 0.125E 02
SLLP- 0.151E-0I 0.134E-01 0.214E-01 0.272E-01 0.515E-01
CURVATURE * 0.630E-02 0.557E-U2 0.891E-02 0.113E-01 0.214E-01

---------- *--------------------- --- *------- -------------------- ----- *----- ---------- *



HYRCNAUTICS, INC.

B - 174

CONFIGURATION IX AND X

HLADING = b.00 DEG.

WAVE HEIGHT = 10.00 FT.

TLNSION - 2000.00 L,

VLRTICAL PLANE--

RESONANT FREC4UENCIEt AT 0.00 0.00 0.00 0.00
(IN THE RA.GF 0.1'0 TO 5.34 RADIANS)

------------ * ----------.-- * ,...---------- ---------- -----------------
QUANTITY * RMS * AVG. 3 3RD * 10TH * MAX. *

------------------------------------ --------------------- ---- *------ ---------- *

,ISPLACEVENT* 0.344E 01 0.304E 01 0.486E 01 0.619E 01 0.116E 02
PENrING tLm'.* 0.930E 01 0.823E 01 0.131E 02 0.167E 02 0.316E 0?
St-EAR * 0.320E 01 ().2A3E 01 0.453E 01 0.576E 01 0.lOeE 02
IMMERSION * 0.305E 00 0.270E 00 0.432E 00 0.550E 00 0.103E 01
SLnP[ * 0.11TE 00 0.10.IE 00 0.166E 00 0.212E 00 0.400E 00
CURVATURE * 0.133E-01 0.118E-01 O.1P9E-01 0.240E-01 0.455E-01

----------------- ---------- -------------- -------------- ---- *------ ---------- *

HORIZONTAL PLANE--

RtS(1jANT FREwUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 5.34 RADIANS)

---- *------------------------------- --------------------- ---- *------ ---------- *

(UANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
---------------------------- *-------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.309E 00 0.273E 00 0.437E 00 0.556E 00 C.105L 01
[ItNIING MOGo* 0.32t 01 0.288E 01 0.460E 01 0.586E 01 0O.110E 02
SHEAR * 0.202E 01 0.179E 01 0.286E 01 0.364E 01 0.688E 01
SLC:PI * 0.146E-01 0.129E-01 0.207E-Oi 0.264E-01 0.499E-01
CURVATURE * 0.46bE-02 0.415E-02 0.663E-02 0.844E-02 0.159E-01

------------------------------------ --------------------- ---- *------ ---------- *



HYDRONAUTICStINC.

B - 75

CONFIGURATION IX AND X

HEADING = 5.00 )EG.

wAVE HEIGHT = 10.00 FT.

TENSION = 4000.00 LB.

VERTICAL PLANE--

RESONANT FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 4.74 RADIANS)

---------------------------------------- --------------------- ---- *------ ---------- *

QUANTITY * RMS * AVG. * 3RD * 10TH * MAX.
-------------------- *----------------------- --------------------- ---- *------ ---------- *

CISPLACEMENT* 0.337L 01 0.298E 01 0.477E 01 0.607L 01 0.114E 02
EN[ING MOM.* 0.626E 01 0.554E 01 0.886E 01 O.112E 02 0.213E 02

SHEAR * 0.155E 01 0.137E 01 0.219E 01 0#279E 01 0,527E 01
IM[;ERSION * 0.419E 00 0.371E 00 0.593E 00 0.755E 00 0,142E 01
SLOPE * 0.105E 00 0.936E-01 0.149E 00 0.190E 00 0.359E 00
CURVATURE * 0.902E-02 0°798E-02 0.127E-01 0.162E-01 0.306E-01

---------------------- *---------- ------------- -------------- ---- *------ ---------- *

HCRIZCNTAL PLANE--

RESONANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 4.74 RADIANS)

-------- *-------------------------------- --------------------- ---- *------ ---------- *

QUANTITY * RMS * AVG. * 3RD * 10TH * MAX.
------------ *--------------------- --- *------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.310E OC 0.275E 00 0.43qE 00 0.559E 00 0.105E 01
BENCING MIM.* 0.259E 01 0.229E 01 0.366E 01 0.467E 01 0.882E 01
ShEAR * 0.127E 01 O.112E 01 0.179E 01 0.229E 01 C.432E 0l
SLOPE * 0.143E-01 0.126E-01 0.202E-01 0.257E-Oi 0.487E-01
CURVATURE * 0.373E-02 0.330E-02 0.527E-02 0.672E-02 0.126E-01

---------------------- *---------- ---------------------------- ----- *------ ---------- *



HYDRONAUTICSINC.

B - 176

CONFIGURATION IX AND X

HEADING = 29.99 UEG.

WAVE hEIGHT = IC.00 FT.

TENSION = 0,00 LE.

VERTICAL PLANE--

RESOJNANT FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN ThE RANGoE 0.10 TO 6.64 RADIANS)

------------- *--------------------*------- ---------------------- ---- *------ ---------- *

(:UANTITY * RMS * AVG. * 3RD * I0TH * MAX,
---------------------------------------- *-------- --------------------- ---- *------ ---------- *

GISPLACEMENT* 0.353E 01 0.312E 01 0.500E 01 0.636E 01 0.120E 02
MENfUING M.01-* 0,237L 02 0.209E 02 0.335E 02 0.426E 02 0.8O5E 02
SHEAR * 0.136E 02 0.122E 02 0.196E 02 0.250E 02 0,472E 02
IMMERSION * 0.809E-01 0.716E-01 O,.I4E 00 0.145E 00 0.275E O0
SLOPE * 0.139E 00 0.123E 00 0.196E 00 0.250E 00 0.472E 00
CURVATURE * 0.341E-01 0.301E-01 0.482E-01 0.613E-01 0.115E 00

----------------- -------------------- ----------------------------

HCRIZONTAL PLANE--

RESONANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 6.64 RADIANS)

--------------------- *----------------------- --------------------- ---- *------ ---------- *

QUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
------------------------- *----------------------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0,176E 01 0.156E 01 09249E 01 0.317E 01 0.599E 01
BLNO)ING M(}., 0.213E 02 0.188E 02 0.301E 02 0.384E 02 0.725E 02
SHEAR * O.177E 02 0.156E 02 0.250E 02 0.319E 02 O.602E 02
SLOPE * 0.766E-01 0.677E-01 0.108E 00 0.13TE 00 0o260E 00
CURVATURE * 0.307E-01 0.271E-01 0.434E-01 0.552E-01 0.104E 00

-------------------- *----------------------- --------------------- ---- *------ ---------- *

-K . . . . . . .. . . . •. . . . .



HYDRONAUTICSv INC.

8- 177

CONFIGURATION IX AND X

HtAI)ING = 29.99 DEG.

WAVE HEIGhT 10.00 FT.

TENSICN = 2000.00 LB.

VERTICAL PLANE--

RESONANT FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 5.64 RADIANS)

-------------- ---------- -------------------- ----- ----------- ------------
QUANTITY * RMS * AVG. * 3RD * IOTH * MAX. *

---------------------- *---------- ------ *---- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.345E 01 0.306E 01 0.489E 01 0#622E 01 0.117E 02
BENt;ING MOFt.* 0.844E U 0.747E 01 O.119E 02 0.152E 02 0.287E 02
SHEAR * 0.297L 01 0.263E 01 0.420E 01 0.535E 01 O.IOIE 02
IMMERSION * 0.267E 00 0.236E 00 0.377E 00 0.480E 00 0.907E 00
SLOP[ * 9.lObE 00 0.944E-01 0.150E 00 0192E 00 0.362E 00
CURVATURE * 0121E-01 0.107E-01 0.171E-01 0.218E-01 0.413E-01

.............---------------- -- ------------ ---------- ---------- ----------

hKRIZONTAL PLANE--

RESONANT FREOUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 5.64 RADIANS)

------------------------------------------ --------------------- ---- *------ ---------- *
CLANT ITY * RMS * AVG. * 3RD * 10TH * MAX.

--------------------------------------------- --------------------- ---- *------ ---------- *
CISPLACEMENT* 0.177E 01 0.l5bE 01 0.250E 01 0.318E 01 0.602E 01
BENIFING tLi:.* 0.156E 02 0.135E 02 0.221E 02 0.22E 02 0.533E 02
SHEAR * 0.944E 01 0.835E 01 0.133E 02 0.169E 02 0.320E 02
SLOPE * 0.741E-01 0.656E-01 0.104E 00 0.133E 00 0°252E 00
CURVATURE * o.i25E-01 0.199E-01 0.319E-01 0.406E-01 0.767E-01

.,--......------------- - ---- ---------- ..---------- ----------

Di



hYDRONAUTICSINC.

B - 178

CONFIGURATION IX AND X

PtA[ING 29.99 DEG.

vAVE HEIGHT u 10.00 FT.

TLNSILN 4000.00 L.

VERTICAL PLt.NL--

RLSONANT FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN THE AANGF 0.10 TO 5.04 RADIANS)

------------------- --------------- *--- --------------------- --------------------

,uANTITY * RMS * AVG. * 3RD * lUTH * MAX. *
-------------------------------------- *-------- -------- *------------ ---- *------ ---------- *

CISPLACEME T* 0.340E 01 0.301E 01 0o481L 01 0.612E 01 0.115E C?
PENF)INC MOk.* 0.560E 01 0.496E 01 0,792E 01 0,100b 02 09190t 02
SHEAR * 0.143E 01 0.126E 01 0.202E 01 0.257E 01 0.486E 01
IMIERSICIN * 0.369L 00 0.327E 00 0,522E 00 0,665E 00 0.125E 01
SLOFPE * o.962E-01 0.852E-01 0.136E 00 0.173E 00 0,327E 00
CuRVATURt * 0,806L-02 0.713E-02 0.114E-01 0.145E-01 0,274E-01

-------------- ---------- - - ----------- ---------- ------- ----------

HURIZI.NTAL PLANE--

RESrONANT FKLUUENCIES AT 0.10 0.00 0o00 0.00
CR THE RANE 0.10 TO 5.04 RADIANS)

-------------------------------------------------- ------------------- *--------------

'UANTITY * RMS AVG. 3R[) * 10TH * 'AX. *
-------------- *----------*-------- ------ *---- ---------- *---------- ------ *---- ---------- *

flISPLACEvf-NT* 0.177E 01 0.157E 01 0.251E 01 0.320E 01 0.604& 01
F ENrINr MW * 0.126t 02 0.111E 02 0.17SE 02 0.227E 02 0.430L C2
SHEAR * 0.609E 01 0.539E 01 0,861E 01 0109E 02 0.207E 02
SLILPL * 0.724E-01 0.b4OE-01 0.102E OC 0.130E 00 0.246[ CO
CURVATURE * 0.162E-01 0.161E-01 0.257E-01 0.327E-01 0*619E-C1

--------- *--------------*---------- --- *----------- -- *-------- ------ *---- -----------*



* YIRCNAUT ICS. INC.

- 179

CONFIGURATION IX AND X

HEAI)ING = 59.99 UEG.

WAVE HFIGHT 10.00 FT.

TENSInf\' = 0.00 LL.

V R I AL LA N --

4ESONANT FRECUENCIES AT 3.94 6.99 0.00 0.00
(IN T-- kA'4GE 0.10 TO F.24 RADIANS)

----------------------- *----------------------- --------------------- ---- *------ ---------- *

•uANT I TY kYS * AVG. * 3RD I 101- * WAX. *
------------------------------------------ ---------- ---- *------ -----------

I)ISPLACFlEjlt O.153E 01 0.313E 01 0.500E 0l 0.636E 01 0.120E 02
, Etd&I.N, ;-[., O.113E 02 0.100E c'2 0.161E 02 0.205E 02 0.387E 02
StEAR * 0.67zt 01 C.595E 01 0.951E 01 O.IEI 02 0.228E 02
It'fkSI0', * 0.777t-01 0.b 8I-0. 0.109E 00 0.139 00 0.264E 00
SLOPF * 0.e23E-61 C.729E-01 0.316E 00 D).146E 00 0.2PO 00
CuL.VATURE * 0.163E-01 .14b'E-O1 0.231E-01 O.295E-01 0.557E-01

----------------- *-------*------------------- ----- *----- -------------------- ---------- *

HORIZONTAL PLANE--

'<S(CNANT FRECGLENCIES AT 0.10 0.00 0.00 0.00
(1 TIE .--AGE 0.10 To) 8.24 RADIANS)

---- ------- --------- --- ------------ ----- ---------- ----------
,ijANTITY 4 RMS * AVG. * 3R[3 IOTH * MAX. ,

---------------------------------------------- *--- ---------- ----- *----- ---------- ---- *------ -----------

FISPLACEt]F>JT* 0.305E 01 0,270t 01 0.431E 01 0.549C 01 0.103L 02
1:[ !' F t .. 0.183L 02 0#162E 02 O.?59E 02 0.130E 02 0.623E 02
SHFA 0.1341 02 0.118E 02 G.igOE 02 0.242t 02 0.457L- 02
SL'IPF * ).79E-C1 0.707E-01 0.112E CO 0.143C 00 0.271E 00
CUkVATtj~r * 0264L-01 0,233b-Ct 0,373E-01 0.*475E-01 o.P97E-01[~------- *---------------*---------------------- ----- *----- -----------



I-YLRCkIAUT ICSv INC.

• -" - 1 : 0

CONFIGURATION IX AND X

1'LAl;INC =59.99 DEG*

,AVE I:FIGHT 10.00 FT.

TENSIfON 200C.00 LH.

Vi..TiCAL PLANE--

i-SP'uANT F EL, FNClEs AT 0.00 0.00 0.00 0.00
(IN Tl, A-< GE 0.10 TO 6.94 RADIANS)

----------------------- --- *------- -------------------- ----- *----- ----------

-L-V-.T I TY * RtS * AVVG. 3RD 1 OTH * MAX. *
----------------------------------- ----- *----- ---------- ---- *------ ---------- *

I'.ISPLACEt- 17%T* 0.350E Cl 03101 01 0.495E 01 0.631E 01 0.119E 02
:ENI'IN0 ('.* 0.606E 01 0.536E 01 0.857L 01 0109E 02 0.206E 0?

SI-EAR * 0.220E 01 0.195E 01 0.312E 01 O.397E 01 0.7510 01
IVERSI("N * 0.145L 00 0.12bt 00 0.2051 CO 0.261E 00 0.494E 00
SL(Pl * 0.719L-Oi 0.636t-01 0.1OIE 00 0.129E 00 0.244E 00
(CU VA tj O. 872E-O? 0.772E-02_ 0.123E-01 0.157E-01 0.296E-01

------------ *-------------- ---------- ------------- --- *----------- ---------- ---------- *

U-ZU I Z/tNTL PLANL--

RLS[r.A.-T Fl(E.,uENCIES AT 0.10 0.00 0.00 0.00
(IN TI.E .AWGE 0.10 TO 6.94 RADIANS)

--------------------------------------------- --------------------- ---- *------ ---------- *

:WbANI ! TY * RMS * AVG. * 3RD * LOTH * 'AX. *
.............-------------- ----- -- -.. . ..---------- - --- ----------

L ISPLACEV':s,%T* 0.3C5E 01 0.270E 0l 0.432F 01 0.550E 01 0.104E 02
I'LN1;ING , n.133L 02 C.ILBE 02 0.1891 02 0.241[ 02 0.455L 02
ShEAk * 0.700E Ul C.bl9E 01 0.990E Ol 0.126E 02 0.23HE 02

SL.P 0.774E-01 0.b85E-01 0.109E 00 0.139f 00 0.263E 00
C(,kVATkt L 4 0.192E-01 C.170E-0) 0.2721-01 0.34f;E-01 0.655L-01

--------------------------------------------- --------------------- ---- *------ ---------- *

... ... ... . # .. ..... * . ... ... * . ... .. . * * ... ... ..



HYPRI1!NNAUI CS, INC.

- 181

CLINFIGLURATIUN IX AND X

* --tA~1N0 =59.99 DEG.

,AVE HEIGHT = 10.00 FT.

ELNSILI" 4000.00 LB.

VERTICAL PLANI--

'i-SmiANT IEQuENCIES AT 0.00 0.00 0.00 0.00
i'., TFE .AIGE 0.10 TO 6.24 RADIANS)

--------------------- ------------------ -*-------------- -------------------------------

'L ,ANTITY * RwS * AVG. * 3RD * 10TH * PAX. *
-------------------------------- ---------- -*-------------- -------------------------------
CISPLACE E!T* 0.34BE 01 0.308E 01 0.492E 01 0.626E 01 0.118[ 02
tENI Nr, M{UM'.* 0.386E 01 0.341E 01 0.545E 0l 0.695E 01 0.131E 02
ShLAR 0.105L 01 0.35E 00 1149E 01 0.190E 01 0.359E 01
It.rIERsIMh * G.21bE 00 0191t 00 0.306L 00 0.390L 0 C 0.737L 00
SLOPE * O.,55E-01 0.579E-01 0.926E-01 O.I17E 00 0.2221: CO
CLRVATL:RE *E 0.555E-02 0.491E-02 0.785E-02 0. 100E -01 0.188E-01

-------------- ----- *-- ---------- ---------- * ---------- *----------*

St)RlZLNT4L PLANE--

,RLSONANT F4EQUENCIES AT 0.10 0.00 0.00 0.00
(IN THE tA G[ 0.10 TO 6.24 RADIANS)

--------------------- ---------- ---- *------ ------ *---- -------------------- *
,tUANTITY * kMS * AVG. * RRD * 10TH * MAX. *

-------------------------- - - ----- ----------- ----------- ----------
rISPLACE~I-sT* 0.30b- 01 0.271E 01 0.433E 01 0.551E 01 0.104L 02
im I -.. 0.109E 02 0.971E 01 0.155E 02 0.197E 02 0.373E 02
SI-EAR * n.465E 01 0.411E 01 0.658E 0l 0.837E 0l 0.15BE 02
SLCPE * 0.757L-01 0.670E-01 0.107E 00 0.136L 00 0.257E 00
,URVATLJR[ * 0.157E-01 0.139E-01 0.223E-01 0.234F-01 0.536E-Ot

------------------------------- ---- *------ ---------- *---------- ------ *---- ----------



I-IRONAUT ICSt INC*

S- 182

COJNFIGURATION IX AND X

HE~AfING =90,0 DEG.

;,.AVE HEIGHT = 10.00 FT.

TENSILN = 0.('0 LE.

I
VLkTICAL PLANL--

ot-S; ANT FR ELFNCIES AT 3.89 0.00 0.00 0.00
T1, - ,4GE n.10 TO 8.44 RAOIAr4S)( I",
- - - -- - - - - - - - -- - -- - - ---- - - -- -- - - - ---- -- -

,..uANT ITY * RIS * AVG. * 3R * 10TH * MAX. *
- -------- *----------------------- --------------------- ---- *------ ---------- *

lISPLACLEr ENT* 0.3531 01 0.313E 01 0.500E 01 0.636t 01 0.120E 02
Fl e:ING mriv.* 0.5H6E-06 0.519E-06 0.829E-06 0.105E-05 0.199E-05

SHFAR * n.PIL-10 0.718L-10 0.114E-0) 0.146E-09 0.276E-09
Iv I-- -l.: * 0.P4E-01 0.721E-01 0.115L O1 0.146E 00 0.277E 00
SLlPF * 0.189E-04 0.167E-04 0.26FE-04 04341E-04 0.645E-04
,.uRVAIURE * O.h44E-09 0.747E-09 0.119E-06 0.151E-08 0.286E-08

----~--------------1-------- --------------------- ---- *------ ---------- *

-UPIl/NIAL PLANb--

.LSDn'ArT FR.b-.uENCIES AT 0.10 0.00 0.00 0.00
(IN, TF : A",GE 0.10 TO P.44 kADIANS)

- ----------------------- *---------- ------ *---- ---------- ---------- ---------- *

, A",;T I TY * RMS * AVG. * 3 R * 10TH * MAX.
-------------------------- --- *-------- --------------------- ---- *------ ---------- *

1, SPL ,CE::TT* 0.352E 01 0.312E 01 0.49PE 01 0.634E 01 0.119L 02
tf IG ,, P\ .- O.IlE-05 0.104E-05 O.l67E-0, 0.213E-05 0.402E-05
SHE:/*k * 0.21U-09 U.186E-09 0.297E-09 0.378e-09 0.715F-09
SLPt- * 0.214t1-04 O. 189E-04 0.303E-04 0.3P5E-04 0.72iE-04
CLRVATLRE * 0.17C.-OP 0.150E-08 0.240E-0,P 0.3(6E-08 0.579E-06

---------------- *---------- ------------- -------------- ---- *------ ---------- *

, . ... .... . ... .... , .. .. ... ,



hY-PlUINAUT ICS, I NC.

B - 183

CCNFIGURATION IX AND X

HEAOI'NG 90.00 UEG.

koVE HEIGHT 10.00 FT.

TL1,SIOPI = 2000.0 LB.

vrRTICAL PLANL--

,4tS(NANAT F!EEUFNCIES AT 3.89 0.00 0.00 0.00
(IN THE RANGE O.10 TO 8.44 RADIANS)

------------------- *----------------------- --------------------- ---- *------ ---------- *
.u ANIT I TY * RMS * AVG. 3 3RD * 10TH * MAX. *

--------------------- *------------------------ ---------- ---------- ----- *------ ---------- *
I'ISPLACE~tAT* 0.353E 01 0.313E 01 0.500E 01 0.636E 01 0.120E 02
HtNJ, ING N.C';:.*. 0586E-Ob 0.519E-06 0.829E-0b 0.105E-05 0.199E-05
ShEAR * 0.812E-10 0.718E-10 0.114E-09 O.146E-09 0.276E-09
I*E SI{J ,  

* O°P.4E-01 0.721E-01 0.115E 00 0.146E 00 0.277L 00
SLfOPE * 0.189E-04 0.167E-04 0.268E-04 0.341E-04 0.645E-04
CURVATURE * 0.844E-09 0.747E-09 0.11 9 E-Ob 0.151E-08 0.286E-08

---------------- *------------------------*------------- *------------------------*

*','iR I ZC;NTAL PLANE--

'l.LSrC)'A"!T FRE(UiFNCIES AT 0.10 0.00 0.00 0.00
11% TI-E U-AGC 0.10 TC 8.44 RAIA'iS)

-------------------*----------------------- --------------------- ---- *------ ----------*

wANT I TY * RmS * AVG. 3RD * 10TIi W AX. ,
---------------------- *----------------------- --------------------- ---- *------ ----------*

IISPLACFN.EjT* 0.352E 01 0.312E 01 0.498E 01 0.634E 01 0.19L 02
:'l[NG v('M** 0.11EE-05 0.104E-05 0.167E-05 0.213E-05 0.402L-05

SiEAR * 0.210E-09 O.186E-09 0.297E-09 0.37PE-09 0.715E-09
SLPPC * 0.214E-04 0.189E-04 0.303E-04 0.385E-04 0.72FE-04
Lr Vt-Tl r<- *- 0.170E-OP 0.150E-OP 0.240E-08 0.306E-O O. 579E-OP

--------------- ---------- -------- *---------------*-- -----------



HYYFRONAUTICS. INC.
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CONFIGURATION IX AND X

SAbI;,4, =90.00 ULG.

:-'AVF -- IWIIT 10.00 FT.

TLNSItN 4000.00 LL.

VL TICAL PLANtL--

:LSn'!ANT F, :E( ENCILS AT 3.89 0.00 0.00 0.00
(I% TIE <AiGE 0.10 TO) P.44 RADIANS)

---------- *------- ----- .---------- ------ ----------

,,A',T I TY * RMS * AVG. * 3RD * 10TH * ,, A.
-.----------- ---------- -- ---------- - -----------

tISPLACEF'._.J* 0.353r 01 0.313E 01 0.500E ol O.t36E 01 0.120t. 02
tiNvINC r'01-;.* n.5bibL-06 0.519E-06 O.829E-ob 0.105E-04, 0.19 4 -r5
SFEf;P * 0.812E-1O o.718E-10 0. 1 14E-09 O. 146E-09 0 , 276E-C q
I:i -ERNIC\ * 0.814E-01 0.721E-01 0.115E 00 0.146E 00 n.277L Of.
SLVPE * 0.189E-04 C.167E-04 O.26PE-04 0.341E-04 0.b45E-04
CrzVT T IjRL * O.P44E-09 O. 747E-09 0. 119E-0 0. 151 E-C'9 0.2PbE-M'

- ------------------- ----------------- -----------------------------------

I-L. I li N TiL PLANE--

kLYf-tUtJT F!<E,..bFNCIES AT 0.10 0.00 0.00 0.00
(I, Ti 1 :,A'GE 0.1C TC 1.44 RADIANS)

- ---------- .-. .-----.--- ---------- ..------
, ANT I f, * R, * AV,. * 3R * 10TH * '-&. ,

---- -*----------*----------------- ------ *---- ---------- *

FI SFLAtE;- T* 0.352L: Gl 0.312E 01 0.49PL 01 (i.634,. i:j (.l1i. 0?

.! .r t.'. ,'.~ 0.1[i.t1-05 0.104E-05 0.117E-05 c.N1 -'5 n. O'E-c'
.* .2 10L-09 (). 161--09 0.297E-09 ;. 37P t -1,19 P.-'i: -C9

SL'P * 0.214t-04 C.189E-04 0.30-1-04 f.3t5 - ', 0.1 '.

rk, .\'. T( 4E - 0. 170E-OP 0.150L-0H 0.?40L-0Oe ). 30t-L-:' (.7 (t--OL
------------- ---------- ...........--------- - - - --- - -

-



-YI, C ,tdA T[CSt INC.
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COlNFIk.lURATIO.N I)t ANIO X

AV 1. I k4 T X F T

T SL ' (.OC LL.

vLtTIC,.L PLANt--

tS.:L;1A'0 r,,.kCIrS AT 0.00 0.00 0.00 0.00
( . I t [ f. n. I(- TO 5.94. RAi)IANS)

---------- --.------- *-------- ---------- ----------- --------- *
'AN IIy * RM S AVG. 4 3Rt * IOTH f P'x. *

----- ------ --- *---------- -----------------

,ISPL,.CFli-_4Tv C.1i5e U (.494E C! 0.789E O 0.1cOL 02 0.194L o?
*t M\VINr, X k''; f.27UL 02 0.239L 02 0.383E 02 0.4P7E 02 0.921E 02
* 0.151L 02 U.Ii 3 tL 02 0.214L 02 0.272t 02 0.514E 02
: P4 2':,. L ' .-4L-JI ?E5E- 0 O.i19E 00 0. 51 00 0.286E 00

.L' Pr t)L C" 144 00 0.?73PE 00 0.30 lt 00 0.571E 0

-7%;% . .r P.3_9E- ,1 0.345E-01 0. j51E-: 1 0.701E-nu " .1 32l Cr)
----------------------- ---- *---------------- ---------- ----------

tRI I ''TAL ,LA'd--

,-'".<T . Uc% [-C I E AT C. - 0- 4,o00 U.(O
T- -' GI . ().10 T ' 5. 94 *LA NSi I,)

------------------------------------ ----- --- ---------- ---------- *

t.A: TY. * IOTH * t AX. *

.... --.. ------ -------- . ----- --------

-SPL. C 1 r.I Fl (;F i '0 U.4 0L 00 0.bP. TE CL- u.P74t C0 O.l65t 01
, , r, .'. (.. ' L 01 C.i53t 01 U.56t4L 01 0.718L CI 0.1 3 5 r 02

.. *, . 1 0.270E 01 0.41?E (l! 0,551L (11 0.104L 02
'L~ ~ 1"' 14 UE',;-: ")I -,'I U;.22t 4 - 1 C0. 2E 5E-{. C .5l 1O

(..I; V,* i 1.- t 7 4; L ? 0- ? 0. ?AL-C? U.- P, 21-O O0, . IC3E-(,] O. 195F-Cl

---- *. ------- ------------ -------------

.. . . . . ..j. . . . . . . . . ., . . . . . . . . . ., . . . . .

6'Ii



hY(A.R!%ALJT ICS. INC.

CONFIGURATION IX AND X

: AVL" t-.' - 1 1 .PC FT.

T 200U.00 L[.

L, ' **'. ~,- :, -- .

'-"'.T F - ,.FNCIES AT 0.00 0.00 0.00 0.00
- :' • : ,, 0.10 TG 4.P4 RADIANS)

". i "T I Tv1 MS * AVG. * 3RL) 10TH * MAX. *

I ".,CaJ,.T* 0.,~it: 01 0.487E 01 0.779E 01 0.992E 01 0.187E 02
- I'I ,'~ . 0.916L 01 0.813E 01 0.129E 02 0.165E 02 0.312E 02

' 0.282E 01 0.250E 01 0.399E 01 0.508E 01 0.961E 01
I-v",rx 9 ,  f.303L 00 0.268E 00 0.429t 00 0.546E 00 0.103L 01

0131t- O.j3J 0 0.116E 00 0.186E 00 0.237L 00 0.448E CO
0.132E-01 0.116E-01 0.186E-01 0.237E-01 0.449E-01

----------------------- *------------- --- *------- --------------------- ---------- *

*.' TiL P 1.ANE -

E -:, F uENCILS AT 0.10 0.00 0.00 0.00
WI Y-'( - 0.10 TO 4e.F 4 RAUIANS)

--------------------------------------------------- ---------- --- *------- -----------

, T * R *m AVG. * 3RD * IOTH * MAX. *

-*----------------------------------- ----- *----- ---------- ---- *------ -----------

I S PLACt'L I;- f0.4tibt 00 0.431E CO 0.690E 00 0.878E 00 0.165E 01
&:. I. .I f,. .70L 01 0.239E 01 0.3elE 01 0.486E 01 0.91PE 01

,, 0.13bE 01 0.122E 01 0.195Lz 01 0.?48. 01 0.469E 01
' 0.154e-01 0.135E-01 0.215E-01 0.274E-01 0.519E-Cl

,; -c n 0.3gbE-02 0.343E--02 0.549E-O? 0.699L-02 0.132E-01
-...- - --..-------------------.-... ---- -- ----------- ------------- -------------*



AYtRCrAUT ICS. INC.
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CMNFIGURATION IX AND X

* tADING = 5.00 GEG.

WAVE HEIGHT = 15.80 FT.

TLNSI('N 4000.00 LB.

vt-TLCAL PLANE--

r-LSCNANT FIULFNCIFS AT 0.00 0.00 0.00 0.00
(IN ThFE !ANGE 0.10 TO 4.34 RADIANS)

......-- ---- ---------------- -- --- ---------- ------- ---- --------

( UANTITY * RMS s AVG. * 3R () 10 TH * VAX. *

--------------------------------------- *--- ---------- ---------- ---------- ------ *---- ---------- *

iSPLACEVENT* 0.545t 01 0.483E 01 0.771C 01 0.982E 01 0.185L- 02
LEI',ING ?.PMF.* 0.626E 01 0.554E 01 0.886E 01 0.112E 02 0.213E 02
ShEAR * 0.38E 01 0.122E 01 0.196E 01 0o249E 01 0.471E 01
I.VF, ERSIC, * 0.4?E 00 0.372E 00 0.595E 00 0.757E 00 0.143E 01
SL PE * 0.120t 00 0.107E 00 0.171E 00 0.217E 00 0.411E 00
CURVATLRE * 0.901E-02 C.798E-02 0.127E-01 0.162E-01 0.306E-01

------------------- *--------------------------------- *------------- ------ *---- ---------- *

-L.RIZNTAL PLANE--

:*-SrNIANT FRicLLENCIES AT 0.10 0.00 0.00 O.CO
(1%,L TH- kAGE 0.10 TO 4.34 RtIANS)

-------------------- *-------------- --- *------- ------- *--- ---------- ------ *---- ---------- *

,LA4TITY * .f4$ * AVG. * 3RD ' 10TH M MAX. *
---------------------------------- *---------- ---------------------- ------ *---- ---------- *

i'ISPLACFVPWNT* 0.490E 00 0.433E 00 0.692L 00 O.B82E 00 0.166E 01
PR*[ IM, 0.2... .19E 01 0.194E 01 0.309E 01 0.394E 01 0.745E 01
SHAk * O.901E CO C.797E 00 0.127t 01 C.162E 01 0.306E 01

SLfPb * 0.149E-01 C.132E-01 0.211E-01 0.269E-01 0.503E-01
C6AVATLRE * 0.315E-02 0.279E-02 0.446E-02 0.567E-02 0107E-0

. . . . . ..-- --. . . . . . . ..--- - - - - - - - - - - -* -------- -- . . . ..-- - - - - - - - - - - - -- - - - - -



HYI.4U1AUT ICS, INC*

[; - 1PB

COA\FIGURATION IX AND X

t E AL) I' = 29.99 DEG.

.,,AVE HLIGHT 15 I.PO FT.

TLNSICUJ =0.00 LH.

VERTICAL PLA )E--

I.rS .A',T F. EQ(OIUHCIES AT 0.00 0.00 0.00 0.00

(Ili TtL -A JGE 0.1.0 TO 6.34 RADIANS)

-*---------*---------------.*-------------- --- *-------- -------------------- ---------- *

u-NTITY 4 Rt',S * AVG. * 3RO * .0TH M MAX. *
------ --------------------------------- ------- *--- ---------------------- -----------

UiSPL4CEMLT* O.55bE 01 C.494E 01 0.78qE 01 0.100t 02 0.169F C2
~&I' G )fl ".* 0.235L 02 0.208E 02 U.333E 02 0.423E 02 0.800E 02

St.A4 * n.134 02 0.119E 02 0.190L 02 0.242E 02 0.45eE 02
IE-LJ * 0.7P4t-o1 0.693E-01 U,110E O, 0.141E 00 0.266b 00
SLi7P[ * 0.1",1 00 0.131L 00 0.210t 00 0.267E 00 0.505L 0
CLAVAT uRE " .336E-01 C.299E-(1 0.479E-01 0.609E-01 0.115E 00

--------------------------- *-------------------------------------4------- -----------

I-L, RIZtWTAL PLANE--

, F.SrAN'T FRE(jUENCIES AT 0.11) 0.00 0.CO 0.00

(I THI- <A iGE 0. 1o TOI 6.34 RAUIANS)

--------- .----------- *---..----------*-- ---- ----------- ----------- *

,'&T I TY * RM * AVG. * 3RL * 10Th * PAX. 4
------ --------------------------------- ------- *--- ---------------------- -----------

[ ISPLAC ,T* 0.2'7E 01 0.246E 01 0.394L 01 0.501L 01 0.94E 01
Hi' I, I ,.* 0.195E 02 0.173E 02 0.276L 02 0.352L 02 0.665L 02
SrEAR * 0.14&t 02 0.131E 02 0.209E 02 0. 2 67E 02 0.504E 02
SL-I'. * 0.'¢O21-)1 0.710E-01 0.I1I3E 00 0.1441 00 0.272E 00
CL -VA1 ; 1 * 0.281L-0i (0.249L-01 0.39PE-01 0.5(7E-01 0.957E-01

--------- ------------ -------- ---------- .----------- ----------

I



F Yt)R(INAU T I C S, INC.
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CONFIGURATION IX AND X

HEArING = ?9.99 DEG.

,-,AVE HIE-IGIT = 15.80 FT.

TLNSION 2000.00 L[.

V-RTICAL PLANL--

LSONAT FRECUENCItS AT 0.00 0.00 0.00 0.00
(Ir, THE 4ANGE 0. 10 TO 5.14 RADIANS)

---------- *--------------- ------------- -*-------------- ----------------- *--- -----------

* LANTITY K RMS * AVG. * 3RD * 10TH , PAX. *
-------------- *-------------------------*-------- --------------------- ---- *------ ---------- *
LISPLACE 4F\%T* 0.552E 01 0.489E 01 0.7PlE Ol 0.995E 01 0.187E 02
SHENVING tfC '.. 0.830E Cl 0.735E 01 0.117E 02 0.149E 02 0.282E 02
SHEAR * 0.263E 01 0.232E 01 0.371E 01 0,473E 01 0.894E 01.
PIWERSION * 0.265E 00 0.234E 00 0.374f 00 0.477E 00 0.901E 00
SL('PF * 0..IBL 00 0.104E 00 0.167E 00 0.213E 00 0.403E 00
CuRVATURE * 0.119E-01 0.105E-O1 0.169E-01 0.215E-01 0.406E-01

---------------------------------- *------------------------- ---- *------ ---------- *

HGC'II( .JTAL PLANL--

,SC.ANT FREuUFNCIES AT 0.10 0.00 0.00 0.00
(IN TFF ,,NGE 0. 10 TO 5.14 RADIANS)

----------------------------------- *-------- --------------------- ---- *------ ---------- *
(jUANTITY * RMS * AVG. * 3RD I 1OTH M MAX. *

----------------------------- -------------- --------- -----------------------------
.ISPLACEtiNIT* 0.279k 01 0.247E 01 O°395E 01 0.503E 01 O.951L 01
IBtNGING M C.** 0.131l 02 0.1161 02 O.105E 02 0.236E 02 0.446E 02
SHEAR * 0.657E 01 C.5'82E 01 0.930E 01 0.11RE 02 0.223E 02
SLOPE * 0.771L-01 O.b82E-01 0.109E 00 0.138E 00 0.262E 00
CURVATURE * 0.1H9E-01 0.167E-01 0.267E-01 0*340L-01 0.643L-01

------ -----------------------------------------------------



I, Ir lt' tJT IC, INC.
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CNFIGURATION IX AND X

!F LAI'lI :,  =29.1.9 [,EG.

* '- ,' Ii;HT 15,eo FT.

Tti.Sl;', 4=;QO.CU Lh.

Vr TILAi.L LAN--

L'L,.,I -,.J1 F>:( 2 uFCIES AT 0.00 0.00 0.o 0.00

P ft . 4 ;E 0.1( TO 4.54 RAbIANS)

- --------....-------------- ---- ----- --*------------------- ----------

,,ujANj4TjTY R 1.S * AVG. * 3RD 1 OT-h %* Ax .

,'ISPLACE LJ* 0.546L 01 C.4H5E ol 0.775t 01 0.987t 01 O,1PL 02

L I:I" ; -. 0.554E 01 0.491E 01 0.7P E 01 0.998E 01 0.lbE 02
-. 123E (;I C.109E 01 U.175L 01 0.222 01 0.421t 01

0 C.368E O0 C.326E 00 0.521E 00 0.664L OC 0.125t CI
L, PL n.109t 00 0.965E-01 0.154E 00 0.196E 00 0.370t 00

,.,.C 0.79 -02 .706E-02 0.112F-01 0.143E-01 0.271E-01

--------------------------------------- *----------- --------------------- ---- *------ ---------- *

HL RIZ LNTAL PL-ANE--

-i r { .'T .--t L,.CIS AT C.() 0.00 0.00 0.00
(I% Tti[ l A.E 0.10 11] 4.54 RAIA',S)

.............. --------------- - ----------- ---- ------ ----------

R: ,.T I T* RM, ' AVG. 3 3$L I 1CTH *' PAX. *
-------------------------------------------------- --------------------- ---- *------ ----------*

I SPLAC t ,T* n.2fOt 01 0.24VE 01 0.396E -1 0.505t 01 C.95,1 (1
I:Lr£. o (C .. (.U 3t 02 0.916L 01 U.146E 02 0.lF6E 02 0.352E 02

F ,. 0 .4(>E C'l C.35HE 01 0.5711: 01 O.?29E 01 (.137E 02

L .'7 5 .72LL- CI ().665E- ( 1 .IObt C ( 0.1-5L V0( (1.251t. cOn

------ I I R,- - - - - - - - -
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B- 191

CONFIGURATION IX AND X

-tAO)ING ~ 59.99 DEG.

hAVE HEIGHT 15.80 FT.

TENSION = U.00 LB.

VtRTICAL PLAN--

RESONANT FREQUENCIES AT 3.94 6.99 0.00 0.00
(IN THE )A-qGE 0.10 TO 7.4 RADIANS)

--------- *------------------- ---- *------ ---------- *---------- ------ *---- ---------- *

UuANTITY * RMS * AVG. * 3RD * 1OTH * MAX. *
----------------------- *------- ------ *---- ---------- *---------- ------ *---- ---------- *
l'ISPLACEYEqT* 055SE 01 0.494E 01 0.790E 01 0.100E 02 0.189E 02
"LEir ING M.JP.* 0.10E 02 0.963E 01 0.153E 02 0.196E 02 0.370E 02
SHEAR * 0.586L 01 0.518E 01 0.829E 01 0.105E 02 0.199E 02

IMMERSIOY * 0.764L-01 0.b76E-01 0.10BE 00 0.137L 00 09260E 00

SLOPE * 0.876E-01 0.776E-01 0.123E 0 0.157E 00 0.298E 00

CuRVATURE * 0.156E-01 0.138E-01 0.221E-01 0.282E-01 0.532E-01
---------------------- *---------- -- *------------*---------- ---- *------ ---------- *

HCRI/ONTAL PLAN--

: ESIINANT FRL(JUENCIES AT 0.10 0.00 0.00 0.00
IIN TW-E R44GE 0.10 TO 7.64 RAUIANS)

---------------------------------------- --------------------- ---- *------ ---------- *

( UANT ITY * RMS * AVG. * 3RD * 10TH * MAX. *
----------------------- *--------- ------ *---- ---------- ---------- ------ *---- ---------- *

f1SPLACEPL'IT* (.4h2E 01 0.427E 01 0.682E 01 0.869L 01 0.164E 0?
rtNCJN(, NOW..* 0.159E 02 0.141E 02 0.226E 02 0.287E 02 0.543E 02

S-EAR * 0.101l 02 0.894E 01 0.142E G2 0.161E 02 0.343E 02
SLf'PE * O.P30E-Cl 0.735E-01 0.117E 00 0.149E 00 0.282E 00
CURVATURE * 0.230E-01 0.203E-01 0.325E-01 0.414E-01 0.782E-01

-------------------- *--------- ------ *---- ---------- *---------- ------ *---- ---------- *

• _



.P ,'AU T ICSINC.
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C nrFIGLRATION IX AND X

!-tAr I I) '-.99 DEG.

.AVF I:FI-II = 15.PO FT.

TL'. SI(" = 20C0.L( LV.

'V T ILL I-LAN~z--

,FLF L'..LT .,L, FrJCIES AT 0.00 0.00 0.00 0. 00
(1'\ T" .:'.GE 0.10 TO 6.34 RADIANS)

L-A'jTI TY * R * AVt. 3 R * I(TH * VAX. ,
---- ---------------------------------- --- --------- ------- *--- -----------

I]0CL-'CE-;T* 0.55bt 01 0.492L 01 0.786E 01 0.100E 02 0.189E 02
6I , -0,.* C 0.b7E 01 O.519L 01 0.830E 01 0.105E 02 0.lq9E 02

Sh-AI * 0.194E 01 0.171E 01 0.274E 01 0.349E 01 0.659t 01
1,' KSI( * O.143L 00 0.1?6L 00 0.202t 00 0.257L 00 O.486E 00

SLtLPL * 0.77L-01 0.b90E-01 U.I1OE OU 0.140E 00 0.265E 00
C -VATL , 0. 45E-C,? 0. 748E-02 0. I19E-0I 0.152E-01 0.287E-01

--------------------------------------------- --------------------- ---- *------ ----------*

i,. I %, TA L PLANE--

'LSC't:M'T F--E(uFNCIES AT 0.10 0.00 0.00 0.00
WN TI-F -A'JGE 0.10 TO 6.34 RAUIANS)

------------- *--------------------- --- *-------- --------------------- ---- *------ ----------*

.,T I TY R"S * AV6. * 3 R *D 10TH M MAX.
-----------------.-------------- - --- "---------- ------------------

iS JL,,.::4T ' 0.4e3t 01 c.427E 01 0.683- 01 0.870E 01 0.164E 02
-L\ I I':G . 0 .' 1 .I.3L 02 C.100L 02 0.159i7 02 0.203E 02 0.384E 02

V 0.495E 01 C..43E 01 0.699E 01 0.891L 01 0.168L 02
,Ll P- * O.03t-01 C.711E-1 C.113E 00 C.144E (i ('.273E 0C

CL.RVAT[.,E * f!. 162E-01 C.144E-01 0.23CE-01 0.?92E-01 0.553E-(C1
------------- --------- - ---- ---------- ---------- *- -----------

H-...



HYIOR.(INAJT ICS, INC.
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CONFIGURATION IX AND X

FCAOI>JG = 59.99 GEG.

v,AVE HEIG-:T 15.Q(0 FT.

T N S; 4000.00 LH.

vIRTICAL PLANt--

.LSl,' Ar'T FRE(JFNCIES AT 0.00 0.00 0.00 o.O0
(IN TIE A;JGE 0.10 T2 5.64 RADIANS)

---------------------- *----------------------- --------------------- ---- *------ ---------- *
A.' T, I TY R * AVG. * 3R, * I0Th * MAX.

---------- ---- --------- *---------- --- --------- ------- *--- -----------

I:ISPLACEME'qT* 0.554E 01 0.490E 01 0.784E 01 0.998E 01 O.1%PE 02
,crM ING ,..* 0.374E C 0.331E 01 0.529E 01 0.673L 01 0.127L 02

* .903E 00 0.79 iE 00 U.127E 01 0.162E 01 0.307E 01
IMMERSION * 0.214L 00 0.189E 00 0.303E 00 0.38SE 00 0.729E 00
SLCPE * 0.720L-01 C.637E-01 0.IOIE 00 0.129E 00 0.244E CO
CuRVATURE * n.536E-02 0.476E-02 0.761L-02 0.969E-02 0.183E-01

--------------------------- ---------- ------------- --- *----------- ---------- ----------

SL mIZ LNTAL PLAN[--

,KLSOJANT F,-,CJUENCIES AT 0.10 0.00 0.00 0.00
(IN TIE R.AN GF 0.10 TO 5.64 RAIIANS)

-------------------------------------------- --------------------- ---- *------ ---------- *

OuA!JTITY RMS * AVG. * 3RD * IOTH * MAX.
------------------- *------------------- ----- *----- ---------- -*--------- ------ *---- -----------

IISPLACEtrET* 0.483E U;1 C.428E 01 0.684E 01 O..RT1E 01 0.164E 0?
i.E,'if;!: ,Yl-..* 0.)06E 01 0.802E 01 0.12SE 02 0.163E 02 0.308E 02

,S-EAR 0.314r 01 C.278E 01 0.445E 01 0.566E 01 0.10TE 02
SLflPE * O.7PL-0 0.695E-01 0.111E 00 0. 141L 00 0.267E 00
CuRV ATLJRE * 0. 130L-CI 0. 115E-0 1 . 184L-01 O.?34E-01 0.443E-01

--------------------------------------- - --. ----------------------

L~



I.YIRhNAUT ICS, INC.
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CC'FIGURATION IX AND X

, = 90.00 LEG*

.:AVL I-FJIGI!T 15. () FT.

Tr\,SII = 0.06, Lv.

vL-uTIlAL PLANL--

,I-SUNANT FREQUENCIES AT 3.89 0.00 0.00 0.00

(IN TI-F RANGF 0.10 TO 7.54 RADIANS)

----------------------------------------.-----------.-----------.----------- ,.....

,,uA%\T]TY * RMS * AVG. * 3R 10TH * MAX. *
------------------------------------------------ --------------------- ---- *------ ---------- *

SISPLACEYE.Tx: 0.55t 01 0.494E 01 0.790L 01 0.100E 02 0.1A9E 02
tr t 4 4(. ( E -( Ot0 4P.4 I E-06 0.769t-O6 0.979E-06 0.184E-')5

StIA- * 0.635E-10 0.562E-10 0.897E-10 0.114E-09 0.215L-C9
* 0.0OUE-C1 0.708E-01 0.113E 0( 0.144L 00 0.272b 00

SLi PL O.?01F-04 U.1?HE-04 0.28E-04 f.36E-04 0.86E-04
C .AVATURE 0. ,7P2-09 0.b92t--09 0. 1l0t-08 0. 140E-08 0.266E-08

------ -..........-- --. -- * ----------- * ------- *---------- -* I

I

- .  I L'.NTAL PLANE--

; LSC NA' T F--EQUENCIES AT 0.10 0.00 0.00 0.00
( [ T1 E ,%4GE 0.I0 TL 7.54 'ADIANS)

.------------- - ----------- * --- ---------- * ---------- ---------- *

u ,'qT I TY Y RPS * AVG. * 3R * 10TH , I.AX. *
------------------------------------------------ --------------------- ---- *------ ---------- *

rI PLC.-P T* 0.557L 01 0.493E 01 0.7PE 01 0.1OOE 02 O.IP9L 02
fJi', I\G Nt P.4 0.965E-06 U.85&4E-06 0.136E-C5 0,173E-05 0.32SE-05

.3* (.7E-09 0.121E-09 0,194L-09 0.247L-09 09467E-09
L * 0.221E-04 0.195E-04 0 .3 1E -04 0. 39S -04 0. 752E-04

CL, (VI 1rt. .1E-08 D. 1?2E-08 0. 19LF-OP 0.249E-OP 0.472E-C0'
--------------------------------------- *-------- -------------------- -- -- -- -- -- - -------------- *

. . . . . . . . . . , . . . ., * . . . . . . . . , . . . . . . . . , . . . . . . . .

...K"_



hY I.} ',,ICS, INC.

b- 195

Cr;'FIbt;RAT ION IX AND Y

* t ,',,,rC, :'0.Ou UEG.

.i, F,[I,T.= 15.80 FT.

TL., ,' = 2oU00.(*(' Li;.

v 1:' lCAL PLMNL--

,: 4A'-T FkELrNCIES AT 3.93 0.00 0.00 0.00
(It, I-f-r - 4',GE 0.1'. Tf 7.54 RADIANS)

- --- --- -- -- --- ---------------------- *---- ---------- ----- *----- ------------

, L *",,T I TY * RMS * AVA . * 3Rt; IOTH * VAX. *
------------- -- - - -- -,*----------- --- - ----- ------ ---- ----------
r-ISPLCE_'qT* O.5SkE 01 0.494E 01 0.790E 01 0.100E 02 0.IP9L 02
~'. rCIG NCt,.* n.544L-O6 0.481E-06 0.769E-Oo 0.979E-06 0.1R4E-05
StiEAk * 0.635E-10 0.5h2E-10 0.897E-1O 0.114E-O 0.21AE-09
IUEf:S1K . * O.BOCE-1 C.?OE-01 0.113- O0 0.1.4L 00 0.272E 00
SLLIL * 0.201L-u4 O.178E-04 0.2P5E-04 0.363E-04 0.6e6E-04
C,<VtL.,rE * 0.7P2(-09 0.b92E-09 O.I1OE-08 0.140E-0. O,266E-8

-------------------------- *--------------*-------------- *------------*-------------*

,_[1I ,". T.L PLANE--

* K S(.".A ,T F,.LUFNCI S A4' 0.1() 0.00 0.00 0.00
(I: ThI ANGF 0.10 TO 7.' 4 RADIANS)

-------------------- *-----**-*------------- ---- *------ ---------- ---------- ---------- *

k,I.tTY 4 -&ss 4 AVG. * 3RD 1 1)TH * PAX. *

--- ----------- *--------- ---- -*-.---------- ------------ ---------

1:iSPL. fCr,,T* 0.557E 01 0.493t Cl 0.7PP- 01 0100E 02 O.IR9E (-?
"E [ii-, , 0.965E-06 0.d54E-06 0.136t-0b 0.173L-05 0.32SE-05
St A ,0.137E-09 0.121E-09 C. 194E-(, 0 .24TE-r) 0.467E-09

S* 0.?22-c4 .195E-04 0.313e-04 0.398e-04 0.752EC:4
CukVTL,IRL 0' O.13LL-OP 0.122E-0R 0.196E-O0s 0.249E-08Il 0.472E-C.e

--------- -- ---------- ---------- ---------- --...... . .----------



i

t4YRJ <AUT ICS INC.

u- 196

CLiFIGURATION IX AND X

V-tA l',, =90.O0)o r.'

iAV- ' IC, tT 15.P0 FT.

TN1Si"P 4000.00 LE..

I

e T ICAL PLAN-- i

'S[NFA'.T F NCIES AT 3.89 0.00 0.00 0.00
(INj THE ,-AGE 0.10 TO 7.54 ,AUIANS)

- ------------------------- ---------- -------- *--- ---------- ---- *------ -----------

-u ANTITY * RMS * AVG. * 3RD 1 10TH M MAX.
- --------- *---------------*---------- -------- *--- ---------- ---- *------ -----------

P LACFrI.F ,T* 0.55bL 0l 0.494E 01 O.790E 01 0.100E 0? 0.1P9L 02

3Et' I6 0.544,C:o, f.b','L-06 0.481E-06 0.769E-06 0.979E-06 0.184E-05
SI.EA\ * 0.635E-10 0.562E-10 O.F97-iO 0.114E-09 0.215E-09
Iv SON * O.POOE-O1 0.708E-01 O.113E Ou 0.144E 00 0.272 00
SLPL * 0O201E-C4 0.178L-0O 0.285E-04 0.363E-04 0.e66E-04
,G0V % Ut. * 0.7B2E-09 0.692E-09 0.1l0tE-Gb 0.140E-Qe 0.266E-08

- -------------------------------- --------------------- ---- *------ ---------- *

'-L;4I/.CNTAL PLANt--

RES."iANT FRequFNCIES AT 0.10 0.00 0.00 0.00
(IN TFE .A,,,GE 0.10 TO 7.54 tALIANS) 4

-*---------*---------- ------ *---- ---------- *---------- ---- *------ ---------- *

,:uANT ITY * R?,4 * AVG. * 3RD * IOTH , MAX. ,
---------------------- ---- *------ ---------- ---------- ------ *---- ---------- *

', SPL. CEME.,T* 0.557E 01 0.493E Cl 0.78PE Cl 0.100b 02 fl.189E 02
i,1NIIN (W.* 0.9651:-06 0.854E-06 0.136E-05 0.173E-05 O.3?E-05
ShE AR * 0 .137E-09 0.121E-09 0. 194L-C9 0.2471-09 0.467E-09
SLU'P* 0.221iL-04 O.195E-04 0.313E-04 0.398E-04 0.752E-04
CLRVATiRE * 0.13&L-0e 0.122E-08 O.I6E-Q8 0.249E-08 0.472E-OP

------------------------ *------------ --------------- ----------



Yr.(".NA(UT ICS sINC•

C - 197

CUiFIGtRATION IX AND X

* I ,',.'l\N ( = 5.00 UEG.

hv E I(. [ = 20.*G FT.

:IJSI 'i 0.00 L..

vr4TEuAL PLANt--

PrS:.-:Av F:E,i, UENCILS AT 0.00 0.00 0.00 0.00
'. 1k ~44GE 0.10 TC 5.74 RA0DIANS)

------------------.------------- - ------------- -----------------
•.uA\T I T RMS * AVG. * 3Ro * 10TH * MAX. *
.........-----.--------- ---------- ---------- ------ ----------
F.iSPLACEENT* 0.707t 01 0.626E 01 (j.100E 02 0.127E 02 0.240L 02
h',1 IIWG frC.* f.269L 02 0.238E 02 (0.38nB 02 0.484E 02 0.915L 02

S).147E 02 0.130E 02 0.20"E (12 0.265E 02 0.501b 0?
I;'"R iC- * 0.[A3L-01 0.720E-01 0.115E 00 0.146E 00 0.276L 00
SLI PL * 0.173L 00 0.153E 00 0.245 00 o.313 00 ,.591 00
CL VATUi: * 0.3611:-01 0.342E-01 0.547E-(: 0.697:-Ol O.131 0

----- ---------------------- ---- *------ ----------*------------ *----------------------*

HL<] I( "iTAL PLANE--

* 4'St".ANVT F4tE'\ECIS AT 0.10 0.00 0.00 0.00
, I  4LE ,Axj.,E 0. 10 TC; 5.74 RADIANS)

------------------------------------- -- *---------- --- ----------------- *--- -----------
LAhTI TY * Rf/S * AVG. * "R) * 16TH * MAX. *

-------------- - ------------ ------ ---------- ----------- --.------
IS)LACEFNT* O.A15- 06 0.544E 00 O.tOb 00 O.1IOE 01 0.209E 01

* C,l INr, 'r.* 0.3741: 01 0.331E 01 0.529E (,, 0.673E 01 0.1271: C2
SHEAR 0 0.26bt 01 C.237E 01 0.3791= 01 0.482E 01 0911L 01
SL ,P * 0.162?-01 U.143E-01 0.229E-01 0.291E-01 0.551E-01
,U'IVATILR[ 0.53tL-02 0.476E-02 0.761E-02 0.969E-n? 0.1383E-01

------------------------------------ --- *------- ------- *--- ---------- ------ *---- ----------*

.. . . . . . . . . . . .. . . . . . . . . . ., . . .. .



liYr ,"'!q Ul ICS, INC.

b - 19H

0"FIGURATION IX AND X

-tAr ING 5.00 DEG.

' IIG T = /0.00 FT.

TrKSIc. 2'O.O LO.

'qT]CAL PLANJE--

lL.ji A A,.T F-RE.UFNCISS AT 0.00 0.00 0.00 0.00
( Pi Tr -oA'qGE 0.10 TO 4.54 RAIIANS)

---- ----- ---- -- - -- - -------- - - -- - -- - -- - -- -. . . . . . . .- -.. . . . . .

4A.'G. I 3RI) 1 0QTH * MAX. I

ISPLACEl-'F-JT*' (0.701L 01 0.620E 01 0.991E 01 0o126E 02 0.238E 02
-1 v r'.* 0.905t 0;1 0.0LE 01 0.121U 02 0.162E 02 0.307E 02

S[ * 0.257E 01 0.228E 01 0.364L 01 0.464E 01 0.876E 01
IV FIkN * 0.300E 00 0.?fibE 00 0.425E 06 0.541E 00 0.102E 01
*CP. * 0.138E 00 u.122L O0 0.196t 00 0.249[ 00 0.471E 00
C£.,* 0.110E-01 0.115E-01 O.184E-01 0.234E-01 0.442E-(.I

------- *-------- ---------- ---------- ---------- ----- ----- *

-,.T77'I NTAL PLANE--

ES-irANT FREL.;LFNCIES AT 0.10G 0.00 0.00 0.00

(I% TF'F <AGE 0.1') T0 4.54 RADIANS)

---------------- ---------- ---------- ---------- ----- ----- *

*.,AJT IRTY RfS * AVG. 3[ R loTH V MAX.
-------------------- -------------------- ----- ----- *

::ISPL..CE V.,,T N.6Ib7T 00 (.546E 00 0.873E CO 0.IIIE 01 0.210E 01
F L:.I', r*C.'- . .?3bt l 0.211E 01 0.337E 01 0.429E 01 0.P12E 01
StiA0 * O.107E 01 0.951E 00 .151E 01 O.Iq3E 01 0.3h5E C

L.PF ,0.155L-01 0.137E-01 0.219E-01 0.279E-01 0.5?7E-01
C..V TLiRE * P.343E-02 0.304E-02 U.4PSE-02 0.61nE-02 0.116E-01

------------------- ----- ------------ ---.....- ---.------



tiYoINAUT ICS INC.

6 - 199

CONFIGURATION IX AND X

hLAIING -- O,.00 UEG.

v'AVF HLIGPT ?O.Orn FT.

Tt:NSIPC. =CO0.00 LF-.

VERTICAL PLANt--

-:SCI',ANT F-,E QUENCItS AT 0.00 0.00 0.00 0.00
(IN TIE .'.;NGE 0.10 TO 4.04 RADIANS)

------------------------------------------ --------------------- ---- *------ ---------- *

",uA"JT I TY qv S * AVG. * 3RD , 10TH * MAX.
--------------------------------------------- --------------------- ---- *------ ---------- *

rISPLACEfENT* 0.b96E 01 ",.616E 01 0.984E 01 0.125E 02 0.236E 02
"I t% ri', M . 620b 01 0,549E 01 0.877E 0 0.111E 02 0.21OE 02

S-EA, * 0.12uE 01. 0.*IIE 01 U.178E 01 0.227k 01 0.428E 01

I[MvERSION * 0.4leE 00 0.370E 00 0.591E 00 0.752E 00 0.142E 01
SL'".PE * 0.12bE 00 0.113E 00 0,1811" 00 0.230E 00 0.435E 00
CuRVATuRb * 0.B92E-02 0.790E-02 0.126E-01 0.160E-C1 0.303E-01
--------------*-------------*-------------*------------- *------------*------------*

*L RAI ZUrTA L PLANE--

-- LSOaAT FR EUuENCIES AT 0.10 0.00 0.00 0.00
(IN TI-r 4, GE 0.10 TO 4.04 RADIANS)

---------- *-------*----------------------- --------------------- ---- *------ ---------- *

!.LA4TITY * Ri'S * AVG. * 3RD * 10TH * MAX,, *
---------------------------------------------- ------- *--- ---------- ---------- ---------- *

.-ISPLACLM,7,,T* 0-.619E 00 0.548E 00 O.P7bE 00 0.I11E 01 0.210L 01
- tN[I\C(, N k, 0.190E 01 0.169E 01 0.270E 01 0.343E 01 0.649L 01
SHFAR * 0.6POE 00 0.O02E 00 0,96?E 00 0,122E 01 0.231E 01
SL C.PI.. * 0.151E-O1 0.134E-01 0.214E-01 0.273E-01 0.516E-01
CURVATt,.,C * 0.2741L-02 0.243E-02 0.38PE-02 0.494E-0? 0.934E-(.2

------------------------ ------------------------------- ----------



F-YI',ONAUTICS, INC,

- 200

COiFIGURATIUN IX AND X

?9.99 OEG.

-,AVE ,I-IGHT = 20.00 FT.

rt.' ,ciw z.oo LI.

vv-TILAL PLANJE--

.t~S['JAir FrP EUENCILS AT (.000 0.00 0.00 0.00
' TF 4,,A14GE 0.10 TO 6.14 RADIANS) j

------------------------ --------------------- ---- *------ ---------- *

A T TY * IVS * AVG. * 3RD * 10Th * ,AX. *
---------------------- ----- *----- -------------------- ------- *---- ---------- *

I:I SPLACE'ENT* . 107L 01 C.626t 01 0.i00L 02 0.127E 02 0.240F 02
f.A; IN wf'.* 0.233E 02 0.206E 02 0.330E 02 0.420E 02 0.794E 02

';'AR * O.131E 02 0.115E 02 0.185E 02 0.235. 02 0.445E 02
IF,-RSIf'J * 0.762E-01 0.675E-01 O.107E O0 0.137E 00 0.259E 00
SL PL * 0.153E 00 0.135E 00 0.216E 00 0.275E 00 0*521: 00
CL,:vATLRE * 0.336L-01 0.297E-01 0.475E-01 0.605E-01 0.114E 00

--------------- - ---- ---------- -*------------ *------------*

I

Fu IZLNTAL PLANE--

qrt",4A4tT FRE(,LFNCI -S AT C.IC 0.00 0.00 0.00
(I-% T-E RANGE 0.1C TO 6.14 RADIANS)

. . . .. . . . . . . . . - - - -.. . ..-- - - - - - - - - - - -- - -- - - - - -- - - -*- . .--- .-- - - - - - - -- - - - - - - - - - - - - - - - - *

:L,ANT I TY * Rtb AVG. * 3RD * IOTH * MAX. *
------------------------------------- --- *------- ---------------------- ---- *------ ---------- *

,IS()LL.,!:vT* n.353L 01 0.312L 01 0.499E 01 0.635E 01 0.120E 02
E, NIIIG ,Itt,:.* 0.184L 02 0.163E 02 0.260E 02 0.331E 02 0.626E 02

* 0.131E 02 0.116E 02 0.185F 02 0.236E 02 0.446E 02
SLiPt * O.E,19E-O1 0.725E-01 O.115E 00 0.147 00 0.27SE 00
CuRVATI'R- * 0.?63L-01 0.234E-01 O.375E-01 0.477E-01 0.901E-01

-- ---------- *------------------------------- ------- *--- ---------- ---------- ---------- *

K __ _



-yfR4LN AUT ICS, INC.

b - 201

C(INFIGU:ATION IX AND X

Si-~ Lr lr; =29.W4 bEG.

'.VE FEIGIT = 20.00 FT.

TLNSIt_\' = OOU* ) Lb..

L~T: ICAL HLA~L--

, -S\NLNT F-<EQUFNCIES AT 0.00 0.00 0.00 0.00
(1\J Tt;E RALG 0.10 TOC 4.84 RADIANS)

----------------------------------- --- --------- ------- *--- -----------

L., -TITY q %Ri.S * AVG. * 3RID IOTH v 9A x.
--------------------------------------------- --------------------- ---- *------ ---------- *

'ISPLAC(. EjT* 0.702L Ol 0.621E 01 0.993E 01 0.126E 02 0.238E 02
L ,IG .G 0.61oE 01 0.722E 01 0.115E 02 0.147E 02 0.277E 02
SFEAR * 0.240E 01 0.212E 01 0.339E 01 0.432E 01 0.816E 01
IIERSTL:, * 0.262L 00 0.232L 00 0.371E C0 0.472L 00 0.892E 00

SL'PF * 0.124E 00 C.110E 00 0.175E O0 0.223E 00 0.422E 00
CLRVATLjRF * 0.117E-01 0.104E-01 0.166E-01 0.211E-01 0.399E-O1

--------------- *-------------*-------------*------------- *------------------------*

1* -I/A 'TAL PLANE--

--.AT EiEuE;qCIS AT 0.10 0.00 0.00 0.00
(IN THE . , 0JGF 0.10 TU 4.P4 RADIANS)

------------- -- ---- ---------- --.---------- - -----------

u,'- T 1TY 0 sli S AVG. 3R, * 10TH V 14AX.
--------------------------------------------- --------------------- ---- *------ ---------- *

!'.ISPLACEPL-NT* 0.354L 01 C.313E 01 0.500L 01 0.637L 01 0.120L 02
, " O.117L 02 0.103E 02 ..165E 02 0.210E 02 0.39HE 02

SFFA-Z 0.520E 01 0.460E 01 0.735b 01 0.936E 01 0.176t 0?
SLOPE * 0.7iE-01 O.693E-01 0.I1OE 00 0.141E 00 0.2be, 00
CuPVATURE $ 0.166E-01 0.149E-01 0.23,E-01 0,303E-01 0.572E-01

------------------- *---------------*-------- --------------------- ---- *------ ---------- *



HYI'R11NAUTICS, INC.

- 202

CONFIGURATION IX AND X

HIADIN; :29.99 DEG.

.rAVE HFIGHT 20.00 FT.

TtNSItVN 4000.00 LI-.

VLRTICAL PLANE--

KLS(NA1. FAE"uENCIES AT 0.00 0.00 0.00 0.00
(IN THE 'RANGE 0.10 To 4.24 RADIANS)

-------------------- *----------------------- --------------------- ---- *------ ---------- *

_uANTITY RMS * AVG. * 3RU * 10TH * PAX. *
--------------- *----------*-------- --------------------- ---------- ------ *---- ---------- *

I:ISPLAC:I.MLT* 0.69bt 01 0.618E 01 0.987E 01 0.125E 02 0.237E 02
PF',[ ING .OM.* 0.5471= 01 0.484E 01 0.774E 01 0.985L 01 0.186E 02
SFFAR * 0.112E 01 0.992E 00 0.158E 01 0.201E 01 0.38IE 01
I/vFEixS|0N * 0.3b6E 00 0.323E 00 0.517L 00 0.658E 00 0.124E 01
StrPE* 0. 11L 00 0.101E 00 0.162E 00 0.207E 00 0.391E 0O
CLRVATURE * 0.78hL-O? 0.697E-02 0.I1IE-01 0.141E-01 0.267E-01

----------- *--------------*---------- ------------- -------------- ---- *------ ---------- *

HLRIZLiNTAL PLANE--

4.tSIl:ANT FREUENCIES AT 0.10 0.00 0.00 0.00
IN T-F <(ANG : 0.10 TO 4.24 RAUIANS)

---------------------- *.-------------- ------------ ---------------

(WUANTITY * RFS * AVG. * 3 * 10TH * MAX. *

---------------- *-------------------- ---- *------ ---------- *---------- ------ *---- ---------- *;I',PLACE.-;,T* 0.155E 01 0.314E 01 0.502E 01 0.639E 01 0.120E 02
t H-°* 0.908E 01 0.8031 01 0.12PL 02 0.163E 02 0.30FE 02

* 0.310E 01 0.274E 01 0.431F 01 0.558E 01 0.105E 02
SL,_,PF * 0.763E-01 0.675E-01 0.107E 00 0.137E 00 0.259E 00

CURV'TURE * 0.130L-01 0.1.15E-O 0.1841-01 0.235E-0l 0.444-Oh
........------------- ------- - - - ----- ---------- * ----- *------ ---------- *

LI
-I



t- 'R(IAT ICS, INC.

13- 203

Cn('JFIGURATION IX AND X

* ,L ,DiNG~ :59.99 UEG.

V[ Hc IGIT = 20.00 FT.

TENSI&! 0.003 Lli.

VtRl ICAL PLANE--

i 'tISANT FRE(UENCIES AT 3.94 6.99 0.00 0.00
(I\j TFE A-4GE 0. 10 TO 7.24 RAOIANS)

------------------------------------------ --------------------- ---- *------ ---------- *
,'! T I TY * RMS * AVG. * 3RI * 10TH * MAX. *

. .. ....... ..-------------- --- -- --. ,---------- - ---- ----------
l'ISPLACEM T* 0.707L 01 C.626E 01 0.100F 02 0.127L 02 0.240E 02
ALNI INC ,'t ..* 0.1)31: 02 0.91BE 01 0.146L 02 0.186E 02 0.352E 02
Sl *AFp * 0.512E 0l 0.453E 01 0.7241: 01 0.922E 01 0.174E 02
1ifYERSIVIN * 0.756I:-01 0.669E-01 0.106E 00 0.136E 00 0.257E 00
SLP * 0.901E-O 0.796E-01 0.127E 00 0.162t 00 0.306L 00
CLPVTIJR: * 0.1491-01 0.132E-01 0.211E-O 0.268E-01 0.507E-01
------------- *---------- ---------- * ----------- * ---------- *----------

vJi I ZLClTL PLANL--

* T,' AT FRt uENCIES AT 0.10 0.00 0.00 0.00
I TI-L AjGE 0.10 T& 7.24 RAUIANS)

.............-------.-----.--------- - ----------- ---- - ----------- ,
SrT I TY * Rte * AVG. * 3RD * 10TH , MAX. *

----------------- *---------*-------------------------------------- ---------- -----------

fISPLAC[KL,,T* '.611E O 0.541E 01 0.865E 01 0.110E 02 0.20SE 02
-L"NI ING Vr'fl.* 0.1446 (2 O.12bE 02 0.204E 02 0.260E 02 0.492E 02
Si-EAR * 0. 231: 01 0.72HE 01 0.116L 02 0.148E 02 0.780E 0?
L'PL * 0.844-Cl 0.747E-01 0.119 00 0.151E 00 0.287E 00

(:.L<VAT,AE * 0.20t E-01 O.IF4E-01 0.294E-01 0.375E-01 0.70PE-Pl
.------------- ---------- ------- ---------- ----.--- ----------



L

- YRi NA UT ICSo INC.

- 204

CONFIGURATION IX AND X

HL A~iiNG = 59.99 DEG.

AVE I SH T 20.00 FT.

ILNSI[l = 2C00.00 LB.

v\r4TTICAL PLANE--

RtSC-":ANT FI EUFNCIES AT 0.00 O.OG 0.00 000
W,, Tt E RANGE 0.10 T(; 6.04 RADIANS)----------------------------------- --------------------- ---- *------ ---------- *

' bANTITY * RfrS AVG. * 3RU * IOTH MAX.

-------------- *-------------------------*---------- -------------------- ----------- -----------

I'ISPLACE'ENT* 0.705E 01 0.624E 0l 0.997E 01 0.127L 02 0.239E 0?
CLNI ING ,m(i. ().573E 01 0.507E 01 0.811E 01 0.103E 02 0.195E 02
SHAR 0.178L 01 0.157E 01 0.252E C 0.321E 01 0.606E 01
IIESIL ~* O.141L 0O 0.125E 00 0.1991 00 0.254: 00 0.480E 00
SL,-PE 7 0.809E-Cl 0.716E-01 U.114E 00 0.145L 00 0.275E 00
CL,-<VA TuE O.R?5-02 0.730E-02 0.116E-01 0.14PE-01 0.2POE-C I

----------------------------------------------- --------------------- ---- *------ ---------- *

HA;RIZCNTAL PLANE-- I
kL$;\ANT FkELUFr'CIES AT 0.10 0.00 0.00 0.00
(I% T-E ,GE 0.10 TO 6.04 RADIANS)

--- *---------------------------------- ------- *---- ---------- ---- *------ -----------

.LA 1:T 1 TY R RMS * AVG. I 3RL) * 1OTH * MAX. *

------ ----------------------- ---------- ----- *----- ---------- ---- *------ -----------
iSPLLG'r- T 0.6i2t Ol 0.541E 01 O.P6SE 01 0-11OE 02 0.20VE 02

* LNI I t' 1;I4 .* 0. 103E 0? 0.913L 01 0.145L 02 0.185E 02 0.350E 02
%0A 0.410E 01 0.363E 01 0.580E 01 0.73SE 01 0.139E 02
SLI PE * 0.816E-01 0.724E-01 0.115E 00 0.147E 00 0.27FE O0
,'Llv.T;,k 0.14LL-Ol 0.131E-01 0.210E-01 0.267E-01 0.504L-01

------ *--------*------------*------- -------------------- -------------------- ---------- *

I

* i.

1



* tY',RCNAU I CS INC.

H - 205

CONFIGURATION IX AI) X

,: ;,r'l', = ')V.99 LFG.

:.A\I- hEIGHT = 20.00 FT.

TL:jS I, = 40C,0.00 LH,.

vLRTICAL PLANE--

,'tS',VA ,T I-REiQuFNCIIS AT 0.00 0.00 0.00 0.00

(IN TIF[ ,A~jE O.IC TC 5.34 4ALMIANS)

uANT I TY * RlMSS * AVG. * 3RD * 10TH * MAX. *
--------------------------- *----------------------- ---------- ---------- ----- *------ ---------- *

,:ISPLACtEF 4T* 0.703E 01 0.623E 01 0.995E 01 0.126E 02 0.239E 02
FE!jfI'G rVM.* 0.365E 01 0.323E 01 0.517E 01 0.658E 01 0.124E 02

* 0.820E 00 0.72bE 00 0.16E 01 0.147E 01 0.279t 01
IIPERSIU * 0.212E 00 0.187E 00 U.300E 00 0.3,2k 00 0.722E CO

*L(:PL 0 .75ZE-01 U.665E-01 0.'06E 00 0.135E 00 0.255E 00
CLRVTLURE • 0.5?E-02 6.466E-02 0.744E-02 0.947E-02 0.179E-01

.------------- * ---------- ------- * .---------- ----- *- ----------- *

I-,,R IZ NTAL PLANE--

4,ESrlA'T FAEGLFNCIES AT 0.10 0.00 0.00 0.00
(IN Tt-F K , JGE 0.i( TO 5.34 RADIANS)

------------------------------------ --- *------- -------------------- ---- *------ ---------- *

.,uANTITY * RM$ S AVG. * 3RD * IOTH * MAX. *
--------------------------- *----------------------- --------------------- ---- *------ ---------- *

;iSPLAFI:; 01T* O.bl2E 01 0.542E 01 0.866E 01 0.ilOE 02 0.208E 0?
tr,. INC ..\-, O.H16L 01 0.722L 01 0.115t 02 0.146t 02 0.277E 02

SI-LAR * 0.254E O1 0.225E 01 0.359E 01 0.45SE 01 0.865E 01
SL(CPF 4 0.799E-01 0.707E-01 0.113[ 00 0.143E 00 0.271E 00
Cu,VATuRf- * 0.117L-01 0.1.03E-01 0.166E-01 0.211E-01 C.399E-01

------------------------------------ --- *-------- --------------------- ---- *------ ---------- *

.... ... ... , .... ... ., .... ... ., ... .... ., ... ... .. , ... ... ..
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CCNFIGLRATION IX AND X

90.00) LEG.

',, VE EIG T = 2G.((; FT.

0-00 Li .

.rqTICAL PLANr--

F-L.LEuCltS AT 3.b9 0.00 0.00 0.00
(' T.[- 4A jGE 0.10 TO 7.04 RADIANS)

- -- - - --------------------------------- --------------------- ---- *------ ---------- *

,L.A'JTITY * , s AVG. * 3RD 0 IOTH * MAx.
------------------------------------------------ ---------- ---------- ---- *------ ---------- *

ISPLA CEItE'%T* 0.77b .1 0.626E Cl 0.100E 02 0.127E 02 0.240E 02
*- r,, -, . (0.5140-0 .455L-06 0.727E-06 0.926E-06 0.175E-05

S,-rAR 0.5371-10 0.475E-10 0.760E-10 0.968E-10 0.182E-09
11; v n.7.oL-0 0.698E-01 0.111E 00 0.141e 00 0.268E 00

SLIPh * 0.2U7L-C4 U.I,3E-04 0.293E-04 0.373E-04 0.706E-04
- .VATUlkk- * 0.70L-09 O.655E-09 0.104E-OF 0. 133E-O 0.251E-OP

-------------------------------------------- --------------------- ---- *------ ---------- *

- ITZ],TAL PLAN --

r:',T FrttCLFNCIES AT 0.10 0.00 0.00 0.00

(W, ThE RANGE 0.10 TO 7.04 RADIANS)

-------------------------------------------- --------------------- ---- *------ ---------- *

..,, T I TY * .S AVG. 3RL * 10TH V 'AX. ,
------------------------------------- --- *------- -------------------- ----- *----- ----------- *

2ISPLACE:.E NT- 0.706L 01 0.625L 0.1 0.999f 01 0.127E 02 0.240t 02
r.-'IJC. H7F.* 0." 5CE-06 0.752E-06 0.I20E-05 0.153E-05 0.289E-05

x n.10t-09 0.936E-10 0.149L-09 0.190E-09 0.359E-09
SLOPE * f.224t-C4 0.198E-04 0.317E-04 0.404E-04 0.763E-04
mt; V?.TURk[ * 0. 1?z-OtE u- 10HE-08 0.173E-0 O. 220=-0F 0.416E-OP

--------------------------------- ---------- -------- *------------ ---- *------ ---------- *
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CONFIGURATION IX AND X

LL ;I '.G = 9C.O DEG.

',AVL HFIGHT 20.0) I-T.

TtNSILi, = 2000.00 LB.

V,-TICAL PLANj--

.,LS"Ir'JANT F.-(UEENCIES AT 3.89 0.00 0.00 0.00
(1'1 ThE RANGE 0.10 TU 7.04 RADIANS)

--------------------------------- --------------------- ---- *------ ---------- *

,.A',T ITV * R!1. * AVG. 3RD * ICTH * F'AX. *
-----------------..-------------- ------- ---- ---.--- ----------

U lSPLACEV':NT* 0.707E 01 0.626E 01 0.IOOE 02 0.127F 02 0.240E 02
',-t". INCf,;(,,t* 0.514E-06 C.455E-06 0.727E-06 0.926E-06 0.175E-05
SHLAR * O.>7L-10 0.475E-10 0.760E-10 0.968E-10 0.182E-09
I,'YEPSIQ\ * O.78TE-01 0.698E-01 0.1IIE O 0.141E 00 0.268E 00

SLIPE * 0.207L-04 0.19i3E-04 0.293E-04 0.373E-04 0.706E-04
CURVATURE * 0.740[-09 0.655E-09 0.104E-08 0.133E-08 0.251E-08

--------------* ---------- - - ----------- * ---------- -- * -*-.----------*

-uRI_,NTAL PLANt--

' uSfLNANT FKE(WLFNCIES AT 0.10 0.00 0.00 0.00

(IN THE RAJGE 0.10 TC 7.04 RADIANS)

-*-------*---------------*-------- --------------------- ---- *------ ---------- *
',I-LTITY * R.S * AVG. * 3RD * 10TH * IVAX. *

--------------------------------- --------------------- ---- *------ ---------- *
I;ISPLACLME'JT* 0.706E 01 0.625E 01 0.999E 01 0.127E 02 0.240E 02
It2I'~~ G (I,..** O.P50E-06 0. 752E-06 0.120E-05 0.153E-05 0.289E-05

S0EAR * O.105E-09 0.936E-10 0.149E-09 0.190E-09 0.359E-09
SLP,. * 0.224E-04 0.-l9E-04 0.317E-04 0.404E-04 0.763E-04
CLRVATI.,RF * 0.122E-06 0.108E-08 0.173E-08 0.220E-08 0.416E-C8

---- ------------------------ -*----------- --- --------- ------- *--- -----------

. . .. . . . . .* . . .. . . ** . .. . . . .. .. . . . . .. ..



' 1 I RONAUT ICS, INC.

U - 208

CONFIGURATION IX AND X

AF; I.(Q = 9U.O0 OEG.

.AVF 'hIGHT 20.00 FT.

]'L* .SIL ' = 4000.00 L -.

Vc TICAL PLANt--

Sr - m "'T FRLWUENC[ES AT 3.b9 0,00 0.00 0.00
(i TFF A4GF 0.10 TO 7.04 RADIANS)

------- * ---- *------ ---------- *---------- ------ *---- ----------*
UANTIT RMS * AVG. * 3R0 * 10TH * MAX. *

- ---------- *------- ------- *--- -------------------- ------- *---- ----------*

IlSPL"CEE'AT* 0.707E 01 0.626L ('I 0.1OOE 02 0.127E 02 0.240E C2
t-k',I.jG ?[W..* 0.514L-06 0.455E-06 0.727E-06 0.926E-06 0.175k-05
ShCt, * 0.537E-10 0.475E-10 0.760E-10 0.968E-10 0.182E-09
!i'?hF," SIl}' * 0.78bb-01 0.698E-01 0.1IE 00 0.141E 00 0.268E 00
SLP * 0.207E-04 C.IP3E-04 0.293E-G4 0.373E-04 0.706E-04
CuJi VT !JRL * 0.740L-09 0.655E-09 0.104E-O 0.133E-OP 0.251E-OP

-*--------------*---------- --------------------------- ---- *------ ---------- * i

h <IZ(NTAL PLANE--

cSCNANJT FRECUENCIES AT 0.10 0.00 0.00 0.00
(Wr THF RA'4GE 0.10 Trl 7.04 RAUIPNS)

- -------------------------------- --------------------- ---- *------ ---------- *

.L' T ITY * RS * AVG. * 3RO * 10TH * tAX. *
-- --------------------------- *---------- ------ *----- ----------- -------

rlSPLt.GFt'-'JT* 0.706t 01 0.625E 0l 0.999E 01 0.127E 02 0.240E 0?
! LNL'IN, MtH,.* O.PSOE-06 0.752E--06 U.120E-05 0.153E-05 0.289E-C5
St-EAR * 0.105E-09 0.936E-10 0.149E-09 0.191o-09 0.359E-09
SL"PL * Oo224E-04 0.196E-04 U.317E-04 0.404E-04 0.763E-04
Ou'&VATf(;E * 0.122t-08 0.108L-08 0.173E-08 0.220E-08 0.416E-OR

-- ---------------------------- ---------- ------ *----- ----------*-----------

I

I
*
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CONFIGURATION XI AND XII

5.00 UEG.

,':AVE HEI; HT ?.90 FT.

TLS],
= Oo.CO LL.

v -riCAL PLANt:--

. SPNANT FR-(EUENCIES AT 0.00 0.00 0.00 0.00
(IN Th-E RAiaE 0.10 TO 6.34 RADIANS)

--------------------------- --- *------- ---------- - ----------- ---- *------ ---------- *

t IT ITY R R,'b * AVG. * 3RD * 10TH , MAX. *
------- *-------*------------ -*-------------- --------- ---------------------

i)],PLACEN,E&JT* 0.276L 01 0.24.bE 01 0.394L 01 0.502E 01 0.94el 01
kENflI'\,G 0 Mo 0.21)2E 02 0.223E 02 0.357E 02 0.454E 02 0.858E 02
SHEAR * 0.133E 02 0.117E 02 0.188E 02 0.239L 02 0.452t 02

*r sIOl\ , O.PP9E-O1 (.787E-01 0.125E 00 0.1bOE 00 0.302E 00
SLHiP * 0.149E 00 0.132E 00 0.211E 00 0.269L 00 0.509E 00
CURVATtRI * 0.3b3E-Ul 0.321E-01 0.513E-O1 0.654E-01 0.123E 00

---------------------------- *---------- ------------- -------------- ---- *------ ---------- *

-L -' T7.LNTAL PLANE--

.L.Wf ,,tj FREQUENCIES AT 0.1C 0.00 0.00 0.00
(1\ THE .<A GE 0.10 TO 6.34 RAUIANS)

---------------------------- ---------- ------------- -------------- ---- *------ ----------*

,,LANT I IV X t M$ AVG. * 3RD * 10TH * MAX. *

--------------------------------- *---------- ------------- -------------- ---- *------ ----------*

1.iSPL4CL1,.LJT* 0.243t 00 0.215L 00 0.3441: 00 0.437L 00 O.P27E 00
I;i ,4C, Cr*.* 0.475E 01 0.42GL 01 0.671E 01 0.855L 01 0.161F 0?
,SiLA * 0.419E 01 0.370E 01 0.592L 01 0.754F 01 0.142L 02
,LPL * 0.15iOE-(;l 0.132E-01 0.212E-0i 0.270E-01 0.510L-Ol
CuRVATL * (.6P t-02 0.b05E-02 0.966E-02 0.123E-01 0.232E-01

---------------------------- *---------- ------------- -------------- ---- *------ ----------*

K-i
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CU'FIGURATION XI AND X1l

-D -. 00 UEG.

V HFIGtI 7 7.90 FT.

IL {(j~*
, 

= 7000.0O L(.

v.RTICAL PLANt--

i t:S:)'ANr FIEuUFNCItS AT 0.00 0.00 0.00 O.0O
(1! TI-E kAjGE n. 1{ TU 5.34 4ADIANS)

- -------- *----------------------- --------------------- ---- *------ ----------*

SuAtjTITY * RMS * AVG. * 3RD * 10TH * MAX. *
------------------------- *----------------------- --------------------- ---- *------ ----------*

[ISPLACE!UEJT* 0.26bL 0l 0o235E 01 0o376E 01 0.479E 01 0.905E C1
-Ai Pi' r, .[.* O.ROE C1 ('. 7 15E 01 0.1141 02 0.145E 02 0.274E 02
SFi-AR * 0.255L 01 0.225t 01 0.360E 01 0.459E 01 0.P67E 01
It!: I[.\! * 0.32oE 00 0.290E 00 0.464E 00 0.590E 00 0.111 01
SL' P[: * 0.106E 00 0.93b E -01 0.149E 00 0.1901 00 0.360E 00
CL<VAT(,RE * 0.11(6L-Ol 0.102E-01 0.164E-01 0.209E-01 0.395-01I

-- ------- * - ---------- -------------- ------------ ------------ *

I<I /L'J TAL PLANE--

RSCTjA\T FIEt.UENCIES AT 0.10 0.00 0.00 0.00
I Tit K .' 0.10 Tf! 5.1~4 RAI)I A;JS)--- -------- *----------------------- -------- *------------ ---- *------ ----------*

.LJL'TITY * N? * AVG. * "iRU * 10TH P FAX.
------------------------- *----------------------- --------------------- ---- *------ ----------*

vISPL',CEHt-'41* 0.2451 O0 0.21tE 00 0.346. C( 0.441L 00 0.833E 00
-rr' INC >.I .* 0.33ft 01 0.299E 01 0.47AL 01 0.608E 01 0.114E 02

ni* n.2L 01 (.lP7t 01 o.299- (1 0.3PIE 01 0.719L Ol
SLI P[ * f'.144L-01 0.12?7-01 0.204L-01 0.259E-01 0,490E-01

L.Pl<VATL E * 0.4ebL-u2 0.43CE-02 6.687E-02 0.875-0? 0.161-ol--. ----------------- * -- ---------- * -- ------------- -- * - --

ii
K-I
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CONFIGURATION XI AND XII

P'LAFING :5.00 rEG,

,AVE HEIGHT = 7.90 FT.

TLNSI..N 4-00.00 L .

VtRTICAL PLANE--

rLSCNANT FREQUENCIES AT 0.00 0.00 0.00 0.00
(1j* THE RANGE 0.10 TO 4..4 RADIANS)

------ ---------------------- *------ ---------- ---------- ------ *----- -----------

"juANTITY R S * AVG. * 3RD * IOTH * MAX. *
------ --------- *---------- --- --------- -----------------------*-----------
I:I. PLACEMFKT* 0.257L 01 0,228E 01 0.364E 01 0.464E 01 0.877E 01
.'LING MNj:.* 0.556L 01 0.492E 01 0.787E 01 0.lOOE 02 0.Il9E 02
ShEAR * 0.130E :1 0.115E 01 0.184E 01 0.235E 01 0.444E 01
ItLRSI0N * 0.449E 00 0.397F 00 09635E 00 0.809E 00 0.152E 01
SLflPII * 0.937E-01 0.829E-01 0.132E 00 0.16SE 00 0,318E 00
CuRVATURL 0 O.801t-02 0.708E-02 0.113E-01 O.144E-01 0.272E-01
. .-------- ----------- ---------- ---- ---------- ----------

HC(]1ZONTAL PLANE--

4cSC:NANT FREOLENCIES AT 0.10 0.00 0.00 0.00
(IN TWE RANGE 0.10 TO 4.84 RADIANS)

._------------------ ----- ---------- ---------- ----------
-.GANTiITY * RM, * AVG. * 3RD * 10TH * MAX.

....--- - -------------- * - ----------. .---------- ----------
OISPLA4CEtFET* 0.247L 00 0.21HE 00 0,349: 00 0.445L 00 0.840E 00

.EN[.IR, C 0.278E 01 0.246E 01 0.393E 01 0.501E 01 0.946E 01
ShEA. * 0.143e 01 0.126E 01 0.202E 01 0.257E 01 0.497E 01
.SL(PE * 0.141E-01 0.125E-01 0.19 E-Cl 0.254E-01 0.480E-01
CUVF[U;Rt * 0.4)uL-02 (".354E-02 0.566E-02 0.72 1E-02 ,.136E-01
..........-------------- * .. .---------- -- *-- ----------- ----------*
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CONFIGURATION XI AND XII

I~tADNG =29o99 DEGs

.AVF FHGHT 1.90 FT.

= 0.00 L ,.

VcRTICAL PLANt--

-"SrNANT FREQUENCIES AT 0.00 0.00 0.00 0.00
(1% ThE 4AiGE 0.10 TO 6.74 RADIANS)-----------*---------- ------ *---- ---------- ---------- ---------- ----------*1
f, 'ANT I TY Rw, S * AVG. * 3R * 10TH * MAX.

----------------------------- *---------------- --------------------- ---- *------ ---------- *
I)SPLACENE14T* 0.279L 01 0.246E 01 0.394E 01 0.502E 01 0.948E 01

L,-. I[IG PL'.* 0.22bt 02 0.202E 02 U.323E 02 0.411E 02 0.777E 02

SI-EAR 0 0.124C 02 0.I1OE 02 0.176E 02 0.224E 02 0.423E 0?
Ir 'f ,-S c .I- 0.757E-01 0.670E-01 0.107E 00 0.136E 00 0.257E 00
SL ;PE * 0.134E 00 0.11BE 00 O.IP9E 00 ().241E 00 0.456E 00
CI RV/4T L)K 0.3?9E-01 0.291E-01 0.465E-O1 0.592E-01 0.IIIE 00

------------- *-------------------*------- -------------------- ----- *----- ----------

hL>IZCNTAL PLANE--

W SCINArNT FRE( UENCIES AT 0.10 0.00 0.00 0.00
, I" TIE RANGE 0.10 TfV 6.74 RADIANS)

------------- *---------*---------- ------ *---- ---------- ---------- ---- *------ ---------- *
,.uANTITY * RmS * AVG. * 3RF , 10TH * t'AX. *------------ *---------- ------ *---- ---------- ---------- ---- *------ ---------- *
iW]ScPLACEE:4T* 0.139E o1 0.123E 01 O.l97E 01 0.251E 01 0.474E 01
t.tNII1,G ,.Ci-. 0.?23 E 02 0.205E 02 0.329E 02 0.418E 02 0.791E 02
Si-EAR * 0.201t 02 0.1781 02 0.284E 02 0.362t 02 0.6P5E 02
SLOPE 0 0.761E-01 0.o73E-01 0.107E 00 0.137E 00 0.258E 00
CL.RVATUR * O.334L-Ul 0.29bE-01 0.473L-01 0.602L-01 0.113E 00

........------------------- ---- --------- ---------- ----------

-f
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CONFIGURATION XI AND XII

HA[ING = 29.99 DEG.

.AVE HEIGHT 1.90 FT.

TENS[Ol: 2000.00 L[.

VE<TICAL PLANE--

R SflNANT FREOUENCIES AT 0.00 0.00 0.00 0.00
(I TIE RANGE 0.10 TO 5.64 RADIANS)

------------------.-------------- - --. ,---------- -----------------
DUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *

---------------------------------------- --- *-------- --------------------- ---- *------ ---------- *

,ISPLACEMENT* 0.268L 01 0.237E 01 0.379E 01 0.483E 01 0.913E 01
RPENFING 0H'.* 0.722E 01 0.b39E 01 0.102E 02 O.130E 02 0.245E 02

SHEAR * 0.233E 01 0.207E 01 0.330L 01 0.421E 01 0.795E 01
INVERSION * 0.288E 00 0.255E 00 0.407E 00 0.518E 00 0.979E 00
SLOPt- * 0.964E-0] 0.853E-01 0.136E 00 0.173E 00 0.327E 00
CuRVATURE * 0.104E-01 0.920E-02 0.147E-01 O.IP7E-01 0.353E-01

---------------------------- ---------- -------------- -------------- ---- *------ ---------- *

FHNIZCNTAL PLANE--

rtSONANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 5.64 RADIANS)

----------------------- *----------------------- --------------------- ---- *------ ---------- *
i,,uANTITY * RMS * AVG. * 3R) * IOTH * MAX. *

--------------.------------- -- ---------- ---------- ----------
OlSPLACEVINT* 0.140E 01 0.124E 11 0.198L 01 0.252E 01 0.477E 01
EN[IN6C MOi.* 0.163E 02 0.144E 2 0.231E 02 0.294E 02 0.555E 02
SiEAR * 0.991E 01 0.877E 01 0.140E 02 0.IT7E 02 0.337E 02
SLOPE * 0.729E-01 0.645E-01 0.103E 00 0.131E 00 0.248E 00
CURVATURE * 0.235E-01 0.208E-01 0.332E-01 0.423E-01 0.799E-l1

----------------------- *----------------------- --------------------- ---- *------ ---------- *

---

K--
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CONFIGURATION XI AND XII

I -I. ING 29, "9 DEG.

i,,AVF ,EIGFT = 7.90 FT.

ITNSIN = 4000.00 LI'.

VLRTICAL PLANt--

,ESI'NANT FEQUENCIEb AT 0.00 0.00 0.00 0.00
(1.1 Ti.E RANGE 0.10 TO 5.04 RADIANS)

----------------------- ---- *------ --------- *----------- ----- *----- ----------

,,ANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
------------- *---------------*-------- --------------------- ---- *------ ---------- *

L,ISPLACEMLqT* 0.261E 01 0.231E 01. 0.370L 01 0.471E 01 O.SP9E 01
't:N[ IING t'Ci".* 0.492E 01 0.435E 01 0.696F 01 0.8H6E 01 0.167E 02
ShEAR * 0.115E 01 0.102E 01 0.163E 01 0.207E 01 0.392E 0l
IrMERSION * 0.39SE 00 0.350E 00 0.559E 00 0.712E 00 0.134E 01
SLr]P[ * 0.859L-01 0.760E-01 0.121E O0 0.154t 00 0.292E 00
CURVATURE * 0.7OcE-02 O.b27E-02 0.1OOE-01 O.127E-01 0.240E-01

- --------------- *---------- ------------- -------------- ---- *------ ---------- *

HGRIZONTAL PLANE-- i
RLSr",ANT ,FqE WUENCIES AT 0.10 0.00 0.00 0.00

(IN TFE kAt4GE 0.10 TO 5.04 RADIANS)

---- *-------*----------------------- --------------------- ---- *------ ---------- *

rSLC.ET------------------------------ --------------------- ---- *------ ---------- *

TTSPL,CE.ET* 0AR1HX.4E 01 0.125E 01 O.199E 01 0.254E 01 0.480E Cl
['tNIeING -H..* 0.130[ 02 0.115)E 02 0.184E 02 0.235E 02 0.444E 02
S-LAR * C.634b 01 0.561E 01 0.896E 01 0.114L 02 0.215E 02
SLI'P * 0.710L-01 0.bBE-01 0.IOOE 00 0.127L_ 00 0.241E 00

CuL.RVATURE * 0.1 HE-(,l 0.166E-01 0.266E-01 0.338E-01 0.639E-01
---- *--------------------- --- *-------- --------------------- ---- *------ ---------- *

A
i
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CONFIGURATION XI AND XII

I&tAIll;.G = ')9.99 uEGo

AVE ~FIGHT = 7.90 FT.

T.SI" = O.GO Lg.

VLRTIC4L PLANt--

; ,SrmNANT FR[CLENCIES AT 0.00 0.00 0.00 0.00
(Ir; TrF <A:GE 0.10 TC 8.64 tADIANS)

----- *---------- ------ *---- ---------- *---------- ---- *------ ---------- *

,uA',T!TY * RPS * AVG. * 3RD * 10TH * rAX. *
---------------------------------------------- *-----------*-----------

ISPLACEi*,&CT* 0.279E 01 0.2.47E 01 O.394E 01 0.502E 01 0.949t 01
ktNf;I' wCrv.* 0.152E 02 0.114E 02 0.215E 02 0.274E 02 0.518E 02

* 0.934t 01 0.82bE 01 0-132E 02 0.168t 02 0.317E 02
I,, < rlE.I.N * 0.395t:-01 0.349E-01 0.55EE- (1 0.711t-01 0.134E CO
SLI Pi * 0.153E-0l 0.755E-O1 O.120E 0O 0.153t 00 0.290L 00
C.R VATtRE * 0.219E-01 O.q4E-01 0.310l-01 0.394E-01 0.745E-CI

---------- 4--------- ------ *---- ---------- ----------- ---- *------ ---------- *

fI.I/[NTAL PLANE--

.LSC'JANT FREUUENCIES AT C.0. 0.00 0.00 0.00
(i', Tii - .A,-YG_ 0.10 TI 8.64 RADIUNS)

-- - --------------------------------- --------------------- ---- *------ ---------- *

'LANTITY * R * AVG. * ARD * 1CT- * ?.AX. *
--------------------------------------- --- --------- ------- *--- -----------

SI1SPLACiJT 0.?41t, 01 0.213E 01 0.341E I 0.435E 01 0.822E 01
%\,[I~j .%7i.* 0.219L 02 0.194L 02 0.310t 0? 0.395E 02 0.747E 02
S.EA 4 0.IPOL 02 (1.159L 02 0.254E 02 0.324E 02 0.612E 02
SLOPL 4 0.FCaE-,M 0.715E-01 0.114E 00 0.145L 00 0.274t 00
CLI, <VATIURF * ri.316E-Ol 0.279E-01 0.447E-01 0.569E-01 0.107t 00

--------- *---------- ---- *------ --------------------- ---- *------ ---------- *
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CONFIGURATION XI AND XII

HtA Ih N 59.99 DEG.

WAVE hEIGHT = 7.90 FT.

TtNSJ[' = 20(;0.00 LR.

VLRTICAL PLANE--

RtSONANT FRE(QUENCIES AT 0.00 0.00 0.00 0.00
(IN THE RA.GE 0.10 TO 7.14 RADIANS)

-*~~------------------------- --------------------- ---- *------ ---------- *

,L'ANTIIY * RMS * AVG. * 3R * 10TH * i0AX. ,

- -------------------------------- --------------------- ---- *------ ---------- *

(OISPLACEME'T* 0.274E 01 0.243E 01 C.388E 01 0.494E 01 0.934E 01
PEN ING ' 0.505- 01 0.447L Cl 0.714E 01 0.909E 01 O.171E 02
SHFAk * 0.185E 01 0.164E 01 0.262E 01 O.334E 01 0.631E 01
ImmrEkSi(rt * 0.17uE 00 0.151E 00 0.?41E 00 0.307L 00 0.5OOE 00
SLCPF * 0.655E-01 0.5,OZ-01 0.927E-01 0.118E 00 0.222L 00
CURV/,TLRE * 0.726E-02 O.643E-02 0.102E-01 0.130E-01 0.247E-01

-*---------------*--------------*-------------- *-------------------------*

H(1RIZ ', TAL PLANE-- I
KLSVNANT F-KtQENCIES AT 0.10 0.00 0.00 0.00

(11 THE RANGE 0.10 T[] 7.14 RAUIANS)

AVuANTITY RMS AVG. * 3RD * IOTH * MAX. *
--- - ------ --- -- - -- - -- -------- - - - -- - ----- -----.. . . .x,. . . . . . ., - -- --

ISPLAC-EtF4T* 0.242E 01 0.214E 01 0,342E 01 0.436E 01 0.823E 01
CFNI)ING ICM'.* 0.150E 02 0.133E 02 0.213E 02 0*271F 02 0.512E 02

SHLR, * O.P45E 01 0.74HE 01 0.119E 02 0.152E 02 0.2P7E 02
U(-'L- 4 0.773L-01 0.6P4E-01 0.109E 00 0.139 00 0.263E 00

CuRVATURL * 0.216E-0 0.191E-01 0.306E-01 O.390E-01 0.737E-01
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COJFIGURATION XI ANI) XII

ILAI:ING = 9.qq L)F(r.

•,4VF HEIGHT - 7.90 FT.

TL4SIi, 4000.00 LU.

V'HTICAL PLANE--

,ZLS0NANT F ELbNCI-S AT u.00 0.00 0.00 0.00
(IN THE RAt;G[ 0.10 TO 6.34 RAUIANS)

- -------- *----------------------- --------------------- ---- *------ ---------- *

.,A T I TY * R, * AVG. * 3j * .rH * MAX. *
------------------------------------- *-------- --------------------- ---- *------ ---------- *

I ISPLACE EJT* 0.2 ll.E 01 0.240E (I U.3ti4t 01 0.488E 01 0.923E 01
I'NC, IN,:.* 0.322t: 01 0.285L 01 0,456E 01 0.5FL 01 0.109E 0?
SHEAR * O.848t O0 0.751E 00 0.119E 01 0.152E 01 0.288E 01
I'.ERSIUN * 0.216E O0 0.210t 00 0-336E 00 0.428E 00 0.809E 00
SLOPF * 0.593E-C1 0.525E-01 0.839E-01 0.1O6E O0 0.201L O0
CURVATURL * O.464L-02 0.411E-02 U.657E-02 O.F 36E-02 O.157E-01
-------------- *---------- * ---------- * .---------- * ---------- *----------

!.'jIkL.NTAL PLANE--

- LSONANT F E(:UFNCILS AT 0.10 0.00 0.00 0.00
(I% THE ' ,NGE 0.10 TO 6.34 RADIANS)

------------------------------------------ --------------------- ---- *------ ---------- *

AuANTITY * R,'S * AVG. * 3Rj * 10TH * MAX. *
--------------------------------------------- --------------------- ---- *------ ---------- *

LISPLACEfET* 0.242t 01 0,LI:E 01 0.343E 0l 0.436E 01 0.825t 01
FEN['I' G Nri.* 0.119E 02 C.1'J5E 02 0.16HE 02 0.214E 02 0.404E 02
SHLAP * 0.526L 01 0.466E 01 0,744E 01 0.948E O 0.179E 02
SLI-PE v 0.752E-01 0.665E-01 0.106E 00 0.135E 00 0.255E (10
CuRVATURE * 0.171E-O1 0.151E-01 0.24?L-01 U'3OPL-01 fl5P2E-01

------------------- *----------------------- --------------------- ---- *------ ---------- *

__ ....-..... - . .. .. . -, ..........--. ........-..--------- .---
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CUNFIGURATION XI AND XI!

LINC|,G :90.00 DEG.

wAVE HEIG1,T 7.90 FT.

TrN I. ' 0.00 LF.

V 'TIC4L PLANr--

,LS(1NANT FRLr, uJENCILS AT 5.54 0.00 0.00 0.00
('\j ThE UAuF 0.10, T011.94 RADIANS)

- -------- ---------- .---------- ----------- ------- ----------
tLUr,'"TITY * RrS * AVG. * 3R) * IOTH * F'AX. *

-------------- *----------------------- -------- *------------ ---- *------ ---------- *

.IS'PLACL,,C',T* (.279L 01 0.247E 01 U.394L 01 0.502t 01 0.949L 01
R.[Ird ,(M.* 0.15 EE-05 0.140E-05 0.223E-05 0.284E-05 0.53BE-05

0.56J2L-09 0.444E-09 0.710E-0,3 0.904L-09 0*170L-0
l,, , R 1q: * O.2&4t-Gl 0.225E-01 0. 55 JI-- (" 0.457F-01 0.864E-01

SLIIPF * 0.2Ct -04 0.194E-04 O.?95E-04 0.375b-04 0.709E-04

-- -------------------------------------- --------- -*----------- --- --------- ----------- * I,r : V T;RZ x 0.22E-0 C. 20 E-0;8 0. 321E-08 O. 409E-OP 0.774E-G8

I,RIL.';T-L PLANt--

RESO\,4NT F'L,:LENClES AT 0.1U 0.00 0.00 0.00
(1\, TI E 41114GE 0.10 T011.94 RADIANS)

--------------- -- --.--- -- ------------ --------- ---------- -- -

..LANTITY * kP$ * AVG. * 3R) 10TH M fAX.
-- ------------------------------ *------ ---------- *---------- ------ *----- -----------

I. 'SPLACL LNT* 0.279L 01 0.#47T 01 0.394L 01 0.502F 01 0.949E 0l
i~ J:IG, '...* C.256E-05 0.227E-05 0.°33E-05 0.46?E-05 0.873E-05
S iFAK * 0. 2 7E-O 9  C.821E-09 0.131E-C'F 0.166E-OP 0.315E-CP I

L * .23Cc-( 0.2C4E-04 0.326E-04 0.415E-()4 .7M'4E-04

CURVATk,,<L * 0. 369L-0P 0.326E-08 0. 522E-0e 0.665L-08 0. 12tE-07 j
------------------- --.-- ---------- - ----------- ------------

I
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COAFIGURATION XI AND XII

I-iEAI"JFNG = 90.00 [2i'EG.

wAVE HfIGHT = 7.90 FT.

TtNSI.' = ?C-00.00 LE.

V'-PTICAL PLANE--

,RESONANT FRE' ,NCIES AT 5.54 0.00 0.00 0.00

(IN TI-E 'A' GE 0.10 TCIl.94 RAIIANS)

---------------------------------------------------- ----- *----- ---------- ---- *------ -----------

k.UANT ITY R IV s AVG v * 3 R[ D 1TH V ?AX. *
--------------------------------------------- *----------- ------ *---- ---------- ---- *------ -----------

IISPLACEME:qJT* 0.279L 01 0.247 01 0.394L 01 0.502E 01 O.949L ,1
L)n IC rFr..* O.15E-O5 0.140E-05 0.223E-05 0.284E-05 0.53EL-05
%t&AR * 0.502E-09 0.444E-09 0.710E-09 0.904E-C9 n.170E-O
I4c'FRS * 0.254L-01 0.225E-01 0.359F-01 0.457E-01 0.864E-01

SLCIP[ * 0.20t1L-04 0.IOP4E-04 0.295L-04 0.3751-04 0.709E-04
CURVATURE * 0.227E-08 0.201E-08 U.321E-0B 0.409E-Ce 0.774E-OE

-------------- *--------------- ------------- ---------- ---------- *-------------------------*

-RI/LITAL PLANE--

:S[INA', FREduENCIES AT 0.IO 0.00 0.00 0.00
(1IN, TIE -A.GF O.LO T011.94 RADIANS)

-------------- *-------------------------*----------- ------ *---- ---------- ---- *------ -----------
uA'4 T I 1'f RvS AVG. * 3RD * 10TH * MAX. ,

-------------------------------------------- *---- ---------- ---- *------ ---------- ---------- ---------- *

r 0PLiCFMET* (\.279C 01 (,.247E O u.394: 01 0.502E Ol P.949'. 01
i-:,i I H .'.. n.?56L-05 0.2271-05 U.3631-05 0.462E-05 0.P73E-05
St FAR * Oq.27L-(9 0.61E-09 0.131E-06 0.166E-Ob 0.315E-08
SL.P' * 0.230L-04 0.204E-04 0.326E-04 0.415E-04 0.7P4L-04
CuVATk,R[ - . 91-09 0.326E-08 0.522E-08 0.665E-02 0.125E-07

-------------- *------------------------------------- ------ *---- ---------- ---- *------ -----------

.. . .. .. . .. . . .... . .... 4



-YPRONAUIICS, INC.

- 220

CCV, FIGURATION XI AND XII

tADI', G = 90.00 C1EG.

AAVE HEIGHT 7.90 FT.

TtNSI'; = '000.00 LL.

VtRTICAL PLAN&--

tLSnHANT FREOUFNCIES AT 5.54 0.00 0.00 0.00
(IN ThiE 1ANGE 0.10 T11,1.94 KADIANS)

-- --------------- *-------------------------- -*---------- ---------- -----------

('uANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
-------------.----------. .---------- ---------- ----------------

! ISPLLCME E.T* 0.279E 01 0.247E 01 0.394E 01 0.502E 01 0.949E 01
kENr'ING WCM.* 0.15b1-Ob 0.140E-05 0,223E-O 0.284t-05 0,53e'E-05
SHEAR * 0.502E-09 U°444E-09 0.710E-09 0.904E-09 0,170E-08
P.MERSIUN * 0.254E-Ol 0.225E-01 0.359E-01 0457E-01 0,864E-01
SLIPE * 0.20kt-04 C.IP4E-04 0.295E-04 0.375E-04 0.709E-04
CURVATURE * 0,227E-OE 0,201E-08 0.3?1t-0P 0.409b-OP 0.774k-OP

-*--------------*---------- -------------- -------------- ---- *------ ---------- *

"L'R IINTAL PLANE--

dLSIh.ANT FREGLENCILS AT 0.I0 0.00 0.00 0.00
(I>; TtE <A,,(E 0.10 T)11.14 RADIANS) a

--- *--------------- ---------- ------ *- ---------- ----- * ----------
-L;ANTITY * RPS * AVG. * 3RD * 10TH * VAX. *

-- -------------- *------------ -*---------------------- ---------- *-----------
IISPL;flEM[T* 0.279E 01 0,247E (l 0.3941 (;I 0.502E 01 0.949F 01
h~rb!.l\C; F .* 0.256C-05 0.227E-05 U.363E-O> 0.462E-05 0.873E-05
SHLAk * 0.927L-09 0.821E-09 O,131E-0 0.166E-08 0.315E-OR
SLP- , O.0230t-04 0.204E-04 U.3?E-f)4 0.415E-04 0.784E-04
Co, VATtiRF ' 0.36'-08 0.326L-08 0.5??E-OF 0.665-OP 0.125E-07

-*---------*---------- ------ *---- ---------- ---------- ---- *------ ---------- *, ........ ..... ... .. .... .. .. .... .. ... ... ..

I
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(c(e FIC2LRATIUN XI AND XII

1. \;, C, z=5.00 uEG.

.AVE frEIGHT 10.00 FT.

U.00 LE*

VtRTICAL PLANL--

RLS'ANT FRE(.UENCILS AT 0.00 0.00 0.00 0.00

(IN IH ; Ac\ G[ 0.10 TO b.14 RADIANS)

------------- -------- * ---------- ---------- ----- -----------

,,A' T 1TY R MS * AVG. * 3RD * 10TH * VAX. *
------------------------------- *---- ---------- -*---------- --- -*------- ------- *--------------

DI SPLACEMET* 0*35iE 01 0o,312E 01 0.499E 01 0,635E 01 0.120E 02
!.LtrI.NG .,,,* 0.252E 02 0.223L 02 0.356E 02 0.454E 02 0.857L 02
. -F AR * 0.131E 02 0.IIE 02 0.1851 02 0.236E 02 0.446E 02
IWfEkSION * O.e69L-01 0.769E-01 C.122E 00 0.156E 00 0,295E 00
SL:TP[ * 0.15lE 00 0.137E 00 0o220E OC 0.28OE 00 0.530E 00
CUI.VATIRL * 0.363E-01 0.321E-01 0.513E-01 0.653E-01 0.123L 00

-------------------------- *---------- ------------- -------------- ---- *------ ---------- *

HORIZONTAL PLANE--

R t- SNAN T FRE( LENCIES AT 0.10 0.00 0.00 0.00
(IP ThE RANGE 0.10 TO 6.14 RADIANS)

----------------------- *----------------------- -------- *------------ ---- *------ ---------- *

.. uANTITY * RMS * AVG. * 3RD * 10TH * VAX. *
---------------------------- *---------------------- --------------------- ---- *------ ---------- *

,ISPLACEI-i,1* 0.306E 00 0J.272E 00 U.435E 00 0.554E 00 (.104E 01
f.ENL.ING M(nlt.* 0.446E 01 0.394E 01 0.630E 01 0.802E 01 0.151E 02
St-EA * 0.366E 01 C.326E 01 0*.21E 01 0,64E 01 0.125E 02
SLIJPC * 0.153E-01 C.136E-01 0.?17E-01 ,276E-01 0.522E-01
CURVATLURt * 0.641L-02 0.SbgP-02 0.907[-02 0.115E-CI 0.2I8E-01

.............------------- -*------ -. - - ----- ---- -- ---.------------- *

K-.. ._.,3
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CONFIGURATION XI AND XII

HIAnING = 5.00 DEG.

WAVE HEiGHT 10.00 FT.

TtNSION! 2000.00 Lh.

VERTICAL PLANE--

RESONANT FREQUFNCIES AT 0.00 0.00 0.00 0.00
(IN THF RANGE 0.I0 TO 5.04 RADIANS)

----------- *---------*---------- ------ *---- ---------- ---------- ------ *---- ----------*

uJuANTITY * RMb * AVG. * 3RD * IOTH * MAX. *

-------------------------- *------ --------------------- ---------- ------ *---- ----------*

L;ISPLACEMENT* 0.341L 01 0.302E 01 0.483E 01 0.615E 01 0.l-6E 02
RLNDING MOM.* 0.807 01 0.71E 01 0.I14E 02 0.145E 02 0.274k 02
SHEAR * 0.23bE 01 0.210E 01 0.336E 01 0.42?E 01 0.809E 01
IMMERSION' * 0.328E 00 0.291E 00 0.461E 00 0.591E 00 0.!11E 01
SLCPE * 0.113L 00 0.100E 00 0.161E 00 0.205E 00 0.387E 00
CURVATURE * O.116E-01 0.102E-01 0.164E-01 0.209E-01 0.395E-01

---------- *------------- ---------- --------------- ---------- ------ *---- ---------- *

ULRIZOjNTAL PLANE--

RFSnlNANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 5.04 RADIANS)--*--------*---------- ------ *---- ---------- *---------- ---- *------ ----------*I

%.wANTITY , RMS * AVG,. 3RD IOTH * MAX.
-------- -------------- --------- --.---------- ----- ---------- ----------

f;ISPLACEM-FiT* 0.310E 00 0.274E 00 0.43PE 00 0.558E 00 0.105E 01
BENW;ING MO *. 0.301E 01 0.266t 01 0.426E 01 0.542E 01 0.102E 02
SHFAR * 0.168E 01 0.148E 01 0.237E 01 0.302E 01 0.571E 01
SLOPE * 0.146E-01 0.130E-01 0.207E-01 0.264E-01 0.499E-01
CURVATURE * 0.433E-02 o.384E-02 0.613E-02 0.781E-02 0.147E-01

---------------- ---------- --------.---------- ---------- ------- ----------

.-- a
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COJFIGURATION XI AND XII

['tA[)ING -5.00 UEG.

'-,AVE HEIGHT I0.00 FT.

TLNSlH = 4000.00 Ll.

VLRTICAL PLAtc--

RLS0rJAi'T FRECUFNCIES AT 0.00 0.00 0.00 0.00
(IN TiiE ikANGE O.1C TO 4.54 RADIA.S)

.L ANTIrTY * RI AVG. * 3R; * 10TH P MAX.

rISPLACEMFT* ().a34E 01 0.295E 01 0.47?E 01 0.601 01 O.113E 02
PLNWItjG (:. * 0.560L 01 0.495E 01 0.792E O1 0.IOOE 02 0.190E 02
SHiEAk * 0.121E 01 0.107E 01 0.17?E 01 0.219E 01 0.414E 01

IWYERSION * 0.453L 00 0.401E 00 0.640E 00 0.815E 00 0o154& 01
SL("PF * 0.102E OC 0.904E-01 0.144E 00 0.lF3C 00 0.34TE 00

CURVATURE * 0. 806t-02 0.713E-02 0.113E-01 0.145E-o1 0.274E-01
------------------------ ---------- ------------- -------------- ---- *------ ---------- *

-L.RI/C:NTAL PLANE--

Kt<()NANT FrECUENCIE5 AT (.10 0.00 0.00 0.00
(Ilt THE 'AGE 0.10 TU 4.54 RAUIANS)

------------------- *----------------------- --------------------- ---- *------ ---------- *

...uA',T I TY RPS * AVG. * 3RkU * IOTH P MAX.
----------------------------------- --- *------- -------------------- ----- *----- ----------

F.1SPLACEF'fTK* 0.3I2 00 C.276L 00 0.441t 00 0.562L 00 0.106E 01
'EMI:I; V tPh.* 0.245L 01 0.217E 01 0.347C 01 0.442L 01 0.035F 01
S-EAR * 0.111E 01 0.983E 00 0.157E 01 0.199E 01 0.377t 01
SLOPE * 0.143.E-01 0.127E-01 0.203E-01 0.258E-01 0.4HBE-01
CURVATURL * 0.s53t-02 0.312E-02 0.499E-02 0.636E-02 0.12OL-01

.......-----....-------------- -------- --------- . ---------- - --- --------

-.
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CONFIGURATION XI AND XII

-Af INC : 29.99 DEG.

viAVF FEFIGHT 10.00 T.

TtNSI(N 0.00 Lb.

VLRTICAL PLA'Th--

-t:SC' !ANT F' EuuFNCIES AT 0.00 0.00 0.00 0.00
(i' T E (A.NGE 0.10 TC 6.54 RADIANS)

- *----.....-------------- *- -------- *- ---------- --- *--- ----------

"..iANIITY * RMS * AVG. * 3RD * 10TH * MAX. *
- *--.........-*----------------------------------*..--- ---------- *

,iSPLACEt -:NT* 0.353L 01 0.312E 01 0.499E 01 0.636E 01 0.120E 02
LNaING l.C, .* 0.2?6E 02 O.202E 02 0.322t 02 0.410E 02 0.77bE 02

SIEAR * 0.1?2E 02 0.108E 02 OI73E 02 0.220E 02 0.416E 02
Ir1sIc SIGN * 0.741L-01 0.655E-01 0,104E 00 0.133E 00 0.251E 00
SLrCPE * 0.139E 00 0.123E 00 0.197E 00 0.250E 00 0.473E 00
CURVATURL * 0.328t-01 0.290E-01 0.464t-01 0.591E-01 0.I1E 00

- -------------------------------- --------------------- ---- *------ ---------- *

I

ICR I PINTAL PLANE--

3&SOiJANT FKEOUENCIES AT 0.10 0.00 0.00 0.00
(I% THE ?,",.4GE 0.10 TO. 6.54 4AUIANS)

- -------------------------------- ---------- ---------- ---- *------ ---------- *

t UA;,T I TY R.S * AVG. * 3RD * 1OTH * r'AX. *
------------------------------------ --------------------- ---- *------ ----------*

:ISPLACHr::T* 0.176E 01 0.156E 01 0.249L L 0.3ISE 01 0.600E 01
-ENI)I;,G N(,,-.* 0.?19t 02 C,.194E 02 C.310L 02 0.394E 02 0.745E 02

Su-Ak '0.178C 02 0.158E 02 0.252E 02 0.321E 02 0.607E 02
SLnPF * 0.77bE-01 (.8 9E-01 0.IIOE 00 0.140E 00 0.264L 00
CURVATJRE * 0.315L-0l 0.279E-01 0.446E-01 0.567E-01 0.107E o

- ..-.-- ...-------------- -*---- -- ,---------- -------- ,----------
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CONFIGURATIktN X| ANI) XII

Ht,*,:":,ING =29.9'- OEG.

, AV H-IGHT = 10.00 FT.

TtNSilL; ' = 2CCU.O0 li.

VLTICAL PLANL--

tSc0,NT FREkLEJCIES AT 0.00 0.00 0.00 0.00

(1', THE RANGE 0.10 TC 5.34 RAUIANS)

---- ------------------------ -*-------------- --------- ---------------------

.UA'!TITY RtS * AVG. * 3RD * IOTH * MAX. *
---------------------------- -*-------------- ------------------------------ *

1nISPLACEPVNT* 0.344E Cl 0.304E 01 0.486E 01 0.619E 01 0.117[ 02
HiI\ -r,.* I,.719E 01 !.637E 01 0. 10L 02 0.129E 02 0.244E 02

S tAk * n.217L 01 0.192E 01 0.307L Ol 0.391E 01 0.739E 01

,IVt'ESIo'j * 0.2F8E 00 0.255E 00 0.4071- 00 0.519E O0 0.980E 00
SLIPE .* .103E 00 0.912E-01 U.145E 00 0.185t 00 0.350E 00
CURVATURE * O.lu3E-CI 0.916E-02 0.14bE-01 0.186E-01 O.352E-01

-------------- ----------- * ----------- - ----------- ---------- --------

N<IIZ('TAL PLANE--

RESONANT FREI.uENCIES AT 0.10 0.00 0.00 0.00
(IN THE ,jA,GE 0. 10 TO 5.34 RAOIANS)

-..-------------------------- - . .---------- ---------- --------
Q;UANTITY * RkS * AVG. * 3RD * 10TH * VAX. *

-*-------------------------------- --------------------- ---- *------ ---------- *

,;ISPLACEMEJT* 0.177E 01 0.157E 01 0.251E 01 0.319E 01 0.603E 01
BEN'ING PoVk.* 0.146t 02 0.129E 02 0.207E 02 0.263E 02 0.498E 02
SHEAR *) .79EE 01 0.70bE 01 0.112E 02 0.143F 02 0.271E 02

SLIPF * 0.743L-01 0.657E-01 0.105E 00 0.1331t 00 0.252E 00
CLRV4TURE * 0.211L-01 C. 16E-01 0.298E-01 0.379E-01 0.717E-01

----------------.---- ---------- -. . ---------- ---------- ---------
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CONFIGURATION XI AND XII

itA INC 29.99 DEG.

vAVF HFIGHT 10.00 FT.

TLNSILiN = 4000.00 Lb,

VLRTICAL PLANk--

RLSnNANT FREQuFNCIES AT 0.00 0.00 0.00 0.00

(IN THE RANGE 0.10 TU 4.84 RADIANS)--------------------------------- --------------------- ---- *------ ---------- *

QUANTITY * RMS * AVG. * 3RLD * 1OTH * MAX.
---------------- *----------*-------- ---- *------ ---------- *---------- ------ *---- ----------*

rISPLACEME;AT* 0.337E 01 0.298E 01 0.477E 01 0.608E 01 0.114E 02

HENI ING M(P.* 0.495E 01 0.438E 01 0.700E 01 0.891E 01 0.168E 02
S ,FAR * 0.109E 01 0.972E 00 0.155E 01 0.197E 01 0.373E 01

ImmERSICN * 0.398E 00 0.352E 00 O.)63E 00 0.717E 00 0.135E 01

SL(OPE * 0.93OE-01 0.823E-01 0.131E 00 0.167c O0 0.316E 00
CURVATURE * 0.712E-02 0.630E-C2 0.100E-01 0.128E-01 0.242E-01

HOKRILNTAL PLANE--

ktSONANT FRECENCIEa AT 0.10 0.00 0.00 0.00

(IN TIF RANGE 0.10 TO 4.F4 RADIANS) A

--------------------- *----------------------- --------------------- ---- *------ ---------- *

(;UANT ITY * RPS * AVu. * IR[ * 10TH * MAX, *
------------------------------------------------ --------------------- ---- *------ ---------- *

I ISPLACEtfEiT* 0.178L 01 0.15,: 01 0.252L 01 0.321E 01 0.6071 01

LENPING MuM.* 0.120t: 02 0.106E 02 0.170E 02 0.217E 02 0.410E 02
SHEAR * 0.539L 01 0.477E 01 0.763E 01 O.q71E 01 0.183L 02
SLHPE * 0.727L-01 0.643E-01 0.1021E 00 0.130E 00 0.247E O0
CURVATURE * 0.173E-01 0.153E-01 0.245E-01 0.312E-01 0.590E-01

--------------------- *----------------------- --------------------- ---- *------ ---------- *

I

; -
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CCNFIGURATION XI AND XII

-tAiIJG 59.q9 DEG.

-:AVFE HEIGHT = 10.00 FT.

TrNS1I11t 0.00 LH,

vLUTICAL PLANE--

LS(~'JT FrEQUENCI:S AT 0.00 0.00 0.00 0.00
(IN ThE 4ANGE 0.10 TO 8.44 RADIANS)

---------------------- *----------------------- --------------------- ---- *------ ---------- *

, LIJTITY * RMS * AVG. * 3R[ * 10TH * MAX. *
----------------- *------------------------- --- --------- ------------ ---------------------

CI]SPLACFME:T* 0.353t 01 0.312E 01 0,499 01 0.h36E 01 0.120E 02
SLkN I:C, t (-4.* 0.151t 02 0.134E 02 0.214L 02 0.272E 02 0.515E 02
S -AR * 0.91tU Oi 0.810E 01 0.129E 02 0.164E 02 0.311E 02
H4*FRSION * 0.385E-01 0.341E-01 0.545E-01 0,694E-01 0.131E 00
ILOP * 0.83i01-o1 0.779E-01 C.124: 00 0.158E 00 0.2991 ,O
CNRVATURf: * 0.21eL-01 0.193E-01 0.30,RE-01 0.392E-01 0.741E-01

-------------------- 4--------------------------------- ------------------------ *

-t, jIZCNTAL PLANE--

,tS(,.ANT I-E,(LENCIES AT 0.10 0.00 0.00 0.00
(I11 TIF RANGE 0.10 TO F'.44 RAUIANS)

----------------------------------------- -*---------- --- --------- ---------------------

,uANTITY * RNS * AVG. * 3RC * IOTH * NiAX. *
----------------- *---------------------------*---------- ---------- ----------- -----------
L'ISPLAQEIfHwT* 0.30oE 01 0.270E 01 0.432L 01 0.550L 01 0.104E 02
, LNI'IG mnfl.* 0.2091 02 0.185E 02 0.296E 02 0.377E 02 0.713E 0?
SHEA * 0.164L 02 0.145E 02 0.232E 02 0.295E 02 0.55PE 02
SLOPE * ,.R25E-0 0.730E-01 0.116L 00 0.14eE 00 0.280E 00
CURVATURL * 0.302L-C1 0.267E-01 0.427E-01 0.543E-01 0.102k 00

-------------- ------------------- *---------- ----------------

L~
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CtNFIGURATION XI AND XII

.=AI , G 99.99 DEG.

1;iVE HLIGhT = 10.00 FT.

TLN SII' Z 2000.00 L8.

Vr-T1CAL PLANI--

,tSnNANT FRECUENCIES AT 0.00 0.00 0.00 0.00
(IN THE KANGE 0.10 TO 6.74 RADIANS) I--- -------- *----------------------- --------------------- ---- *------ ---------- *

IALANTITY * RM * AVG. 3RU * 10TH * MAX. *
------------------------ *----------------------- --------------------- ---- *------ ---------- *
I ,ISPLACE'ENT* 0.349L 01 0.309E 01 0.494E OL 0.629E 01 0.11E 02
-tN[CING IOFM.* 0.495t Ol 0.43bE 01 0.700E 01 0.891E 01 0.168E 02
SHFEAR * 0.16BE 01 0.149E 01 0.23SE 01 n.303E 01 0.572E 01
IfKERSIO * 0.169E 00 0.150E 00 0.240L 00 0.305E 00 0.577E 00
SL"PI * 0.689L-01 0.6lOE-01 0.975E-01 0.124E 00 0.234E 00
CURVATURE * 0.712L-02 0.630E-02 0. OOE-01 0.128E-01 0.242E-01

----------- *-------------- ---------- ------------- -------------- ---- *------ ---------- *

HURIZ('NTAL PLANE--

,LSCNANT FP-EQUFNCIES AT 0.10 0.00 0.00 0.CO
(IN THE RA'jGE 0.10 TOI 6.74 RADIANS)

-------------------- ---------------------------- -----------
(,uAT I TY * RMS , AVi,. * 3RD 10TH - MAX. *

--------------- *------------------------------------- ---------------------------- *----- -----------
[I.SPLAOEtPE-.T* 0.306E 01 0.271E 01 0.433E 01 0.551E 01 0.104E 02
K8*4It, , .0i,.-* 0.134L 02 0.118E 02 0.190E 02 0.242t 02 0.4571 02

StFAR 0.672L 01 C.594E 01 0.950E 01 0.120E 02 0.228E 02
SLLPL 0.785E-o1 O.bq5E-01 0.111E no 0.141E 00 0.267t 00
CLPVAT(I.R * 0.193E-01 0.171E-01 0.273E-01 0.348E-01 0.657E-01
-------- - --- - -- ---------- . .- - --------- ---------- - ----------

I
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CONFIGURATION XI AND XII

FIzAI, ING = 59.99 DEG.

,AVE HEIGHT = 10.00 FT.

TENSIC, = 400U.O0 LH.

vtRTICAL PLANE--

RtSONANT FREQuENCIES AT 0.00 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 6.04 RAUIANS)

-*--------------------- --- *------- -------------------- ----- *----- ----------- *

UuANTITY * R)VS * AVG. * 3RL:; 10THl * VAX*
-.---------.-------------- .--- ---------- ----------- ---------- ,

I ISPLACEMENT* 0.346E 01 0.306E 01 0.490E 01 0.624E 01 0.117E 02
' tNL'ING leCY.* 0.319L 01 0.282E 01 0.451E 01 0.575t 01 0.108E 02
StAk * 0.781E 00 O.91E 00 O.IOL 01 0.140E 01 09265E 01
IYX['RSI0N * 0.236E O0 0.210E 00 0.336E 00 0.4281L 00 0.809E OC
.LoPE * 0.63 E-01 0.558E-01 0.892E-01 0.113E 00 0.214L (I2
CURVATURE * 0.459E-02 0.406E-02 0.65DE-02 0.827E-02 0.156b-('l

-*--------------*---------- ------------- -------------- ---- *------ ---------- *

Ht:RIZONTAL PLANE--

4ct>CNANT FAL:UENCIES AT 0.10 0.00 0.00 0.00
(11N THE RANGE 0.10 TO 6.04 RADIANS)

--------------------------------- --------------------- ---- *------ ---------- *

,uANTI TY * R P.S AVG. * 3RI) * OTH M MAX.
--------------------------------- --------------------- ---- *------ ---------- *

I.ISPLACEMFET* C.3U07 01 0.271E 01 0.434E 01 0.5521: 01 0.104E 02
6t-.I'ING {,i.* 0.108E 02 0.957E 01 0.152E 02 0.194E 02 0.377E 02
St-FR * 0.434E 01 0.3P4E 01 0.614E 01 0.782E 01 0.147L 02

SLOPE * 0.7bbE-01 0.678E-01 0.LOPE 00 0.1371: 00 0.260E 00
CbRVATJRE * 0.155E-01 0.137E-01 0.220E-01 O.?FOL-C1 0.529E-01

--------------------------------- --------------------- ---- *------ ---------- *
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CCNFIGURATION XI AND XII

HLA)INC; 90.00 DEG.

vAVE HEIGHT = 10.00 FT.

Tt-NSIN) = 0.00 Lh.

VtI<TICAL PLANE--

4FSCNANT FRE(UENCItS AT 5.54 0.00 0.00 0.00

I1iN PIE kANGE 0.10 TO1.14 RAUIANS)

....... - ---------------- - ------- - ----------- --------- ----------

!, Ar,,T I TY * RMS * AVG. * 3RD 10TH * MAX. *

--------------------------- *--------------- ---------- --------------------- ------ *---- ---------- *

;ISPLACEPENT* 0.353E 01 0.312E 01 0.499L 01 0.636E 01 0.120E 02

tP'.LING flM.* 0.14bE-05 0,129E-05 0.207E-05 0.263E-05 0.498E-05
SHEAR * 0.412E-09 0.364E-09 0.583E-09 0.742E-09 0.140E-08

* .250E-01 0.221E-01 0.354E-01 0.451E-01 0.852E-01
SLrP5 * 0.213L-04 0.189E-04 O.302E-04 0.385t-04 O.727E-04

L:QVAT.RE * 0.21CL-08 0.186E-06 0.298E-08 0.179E-08 0.716E-08
---------------------------------- ---- *------ ---------- ---------- ------ *---- ---------- *

'I

HuidRIZCNTAL PLANE--

: .ES9N:ANT F,<E(LENCIES AT 0.10 0.00 0.00 0.00
(1P. T.-F RA GE 0.10 TC;11.14 RADIANS)

,.uA'TITY R!NS * AVG. * 3RD * IOTH * MAX. *
------------------ ------------ *-- ---------- *----------*
IISPLACEMLY:T* 0.353E 01 0.312E 01 0.499E 01 0.536E 01 0.120E 02
Hk'lING F(ir-.* 0.224E-05 0.19bE-05 0.317E-05 0.403E-05 0.762E-05
SF, EAk * 0.705L-09 0.624E-09 0.997E-09 0.126E-08 0.239E-O

SLLPE * 0.233E-04 0.206E-04 0.329E-04 O.' -19E-04 0.793E-04
CUjRVAT(I'RE * 0.322E-OP 0.2P5E-08 0.456E-OF 0.5ROE-OP 0.109E-C7

----------------------- *-------------*---- ---------- ---- *------ ---------- ---------- ---------- *

.... ... .... , . ... .... . ... .... , , .... ... . ,.... ... . ,

i
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CONFIGURATION XI AND XII

HEAP..ING = 90.00 bEG

6-AVE HEIGHT = 10.00 FT.

Tc\SICN 2000.00 LH.

VLRTICAL PLAN'--

! ESONANT FREOUENCILS AT 5.54 0.00 0.00 0.00
(IN T E 4.4NGE 0.10 T011.14 RADIANS)

---- ----------------------------------- --- -------------------------------

t.UANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
--------------------------- -*----------- --- -------------------------------

DISPLACEMENT* 0.353L 01 0.312E 01 0.499E 01 0.636E 01 0.120E (12
HENrING VnN.l;,* 0.1461:-05 0.129E-05 0.207E-05 0.263E-05 0.498E-05
Sh..A< * 0.412L-09 0.364E-09 0.583E-09 0.742E-09 0.140E-08
IMMERbSIN * 0.250L-01 C.221t-01 0.354E-01 0.451E-01 0.P52E-01
SLOPE * O.21.3L-04 O.LP9E-04 0.302E-(;4 0.385E-04 0.727E-04
CURVATtjRi * 021GE-OP O.1IF6E-0F 0.29WE-OF 0.379E-08 0.716E-OP

-.. ..------------- * - . ----------- --- -------- ------ -----------

FUI1Zt-NTAL PLANE--

RtSOrANT FriE(JUENCItS AT 0.10 0.00 0.00 0.00
(IN T -F R 1.'.GF 0.1( T011.14 RADIANS)

--------------------------------- --------------------- ---- *------ ---------- *
.UANTITY * RMS * AVG. * 3RD * 10TH * ,AX.

-------------------- -- ---------- ---------- ------------
CISPLACEE'qT* 0.353E 0l 0.312E 01 0.499E 01 0.636E 01 0.120E 02
f-ENPIN6 t.I!M.* 0.224E-05 0.19eE-05 0.317E-05 0.403E-05 C.762E-05
SI-EAR Yr 0.705E-09 0.624E-09 0.997E-09 0126E-OP 0.239E-OP
SLFPE * 0.233E-04 0.206E-04 0.329E-04 0.419E-04 0.793E-04
CuRVATURE * 0.322£-OP 0.285E-08 0.456E-OC 0.58CE-08 0.109E-07

-...........------------------ * --- - -.----------- *---------- .----------*
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CNFIGURATION XI AND XII

hEArING £ 90.00 DEG.

WAVE HEIGHT 10.00 FT.

TLNSIiN : 4000.00 LF.

VLkTICAL PLANE--

RS(INANT FRt UENCIES AT 5.54 0.00 0.00 0.00
(IN TiE <AJ4GE 0.10 T011.14 RADIANS)

...... . -------------- - ------------ ------------ --- -- ----------

,uA'TITY * RMS * AVG. * 3RE * IOTH * AX. *
--------------- *-------------*---- ---------- ---- *------ ---------- ---------- ---------- *

C:ISPLACbMINT* 0.353k 01 0.312E 01 0.499E 01 0.636E 01 0.120E 02
-!ENi N. V'M.* 0.146E-05 0°129E-05 0.207E-05 0.263E-05 0.498E-05
st.L:R * O.412t-09 0.364E-09 0.583E-09 0.742E-09 0.140E-08
I VkERSIlCN * 0.250E-01 0.221E-01 0.354E-01 0.451E-01 0.852E-01
SLI;PF * 0.213E-04 0.1P9E-04 0.302E-04 0.185E-04 0.727E-04
CLVATLRE * 0.210E-08 0.186E-06 0.298E-Ob 0.379E-OH 0.716E-08

- *------------------------- ------------ ---- *------ ---------- ---------- ---------- *

IPL.- I ZWTAL PLANE--

Rr :NAr T F FtLENCIES AT 0.10 0.00 0.00 0.00
(I ThC .' 0.10 TIJ1l.14 RADIANS)

----------------- *------------*---------- ------- *--- ---------- ----- *----- -----------

,NT I TY * * AVG. * 3RD * I0TH * MAX. *

ISPLACEt-F'1T* 0.3530 1 *-il2E 01 0.499E 01 0.636 01* 0.120E 02
PL: IAC , 0.224E-05 0.19BE-05 0.317E-05 0.403E-05 f.762E-05
S-A , 0.705L-09 0.624E-09 0.997E-09 0.126E-OE 0.239E-0R
SLLPL * 0.233L-04 0.206E-04 O.329E-04 0.419L-0 4 0.793E-04
C LRVATLPt * 0.322E-08 0.265E-08 0.456L-Ob 0.5bOE-08 0.I09E-07

-------------------------------------------------------------------
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CONFIGURAT4ON XI AND XII

H4EADING 5.00 DEG.

AVE -EICHT = 15.PO FT.

TENSICN 0.00 LP.

VLRTICAL PLANE--

RESONANT FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN TtiE KA ;GE 0.10 TO 5.74 RADIANS)

-*--------------------- --- *-------- --------------------- ---- *------ ---------- *
_LANTI TY * RM * AVG. * 3RD , ICTH * MAX. *

----------------------- ------- ---------- ---------- ----------
rISPLACE'.ENT* 0.*58E 01 0.494E 01 0.789E 01 0.100E 02 0.189E 02
-NI;ING Yu;,.* 0.250E 02 0.221E 02 0.354E 02 0.450E 02 O.P51E 02

SHEAR * 0.125E 02 0.I1IE 02 0.178E 02 0.226E 02 0.42PE 02
IMMERSION * 0.818E-01 0°724E-01 0.115E 00 0,147E O0 0,278L 00
SLnPE * 0.167E 00 0.147E 00 0.236E 00 0.300E 00 0.561E 00
CURVATURE * 0.360E-01 0.318E-01 0.50qE-01 0.648E-0i 0.122E 00

-------------------- *------- -------------------- ----- *----- ----------- *

HU.RI LNTAL PLANE--

4LSF*NANT FRi(.UFr4CIES AT 0.10 0.00 0.00 0.00
(IN THE RA>,GE 0.10 To 5.74 RADIANS)

-*--------------------- --- *-------- --------------------- ---- *------ ---------- *
,:UANTJTITY * RMS * AViG. * 3RC * 10TH * 1,AX. *

-- --------------- --- *-------- --------------------- ---- *------ ---------- *
t lSPLACEV[ENT* 0.486E 00 0.430L CO 0.688E 00 O.F75E 00 0.165L 01

tNFING mnfl.* 0.390E 01 0.345E 01 0,552E 01 0.702E 01 0.132E 02
SHEAR * 0.282E 01 0*249E 01 0.399k 01 0.508t- O 0.959E Ol
SLf"PE * (.160E-Oi 0.141E-01 0.226E-01 0.?PPE-01 0.544E-lI
CURVATURE * C561t-02 0.497L-02 0#7941-02 0.1011-01 0.IOOE-01

-.. ..------------- -- * ......... *------- ----.---------- -*-- ------------ *
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CONFIGURATION XI AND XII

,E'ADJING =5.00 DEG.

tAVE HEIGHT = 1.S0 FT.

TtNSILN = 2000.00 LB.

VERTICAL PLArP4--

,LSONANT FRECUENCIES AT 0.00 0,00 0.00 0.00 I
(IN TI-E 4ANUE 0.10 T. 4.54 ,AUIANS)

------------ *-------------------------*---------- --------------------- ------ *----- -----------

LWANT I TY * RMS * AVG. * 3RD * 10TH * MAX. *
---------------------------------------------- --------------------- ------ *------ -----------

DISPLACEILFNT* 0.549E 01 0.4861E 01 0.777E 01 0.989E 01 0.186E 02
BENUING ?vUM,. 0.799E 01 0.707E 01 0.113t 02 0.143E 02 0.271E 02
SHEAR * 0.20a 01 0.184E 01 0.294E 01 0.3751: 01 0.709E 01
IK8, /r1N * 0.327E 00 0.289E 00 0.462E 00 0.588L 00 0.111E 01
SLCPE * 0.128k 00 0.113E 00 0.181e 00 0.231E 00 0.436E 00
CLRVTLUR: * 0.115E-01 0.1O1E-01 0.162E-01 0.207E-01 0.391E-01

------------ *-------------------------*---------------------- ---------- ---- *------ -----------

L ,ZIZI NTAL PLANt--

RES?-ANT FREQdENCICS AT 0.10 0.00 0.00 0.00
(IN, T-E i A.4GE 0.10 TO 4.54 RADIANS)

-- --------------------------------------------- ---------- *-----------------*---- ---------- *

ALA rT I TY * RI'S * AVG. * 3RU * 10TH * MAX. *
----------------------------------------- *---- ---------- ---- *------ ---------- ---------- ---------- *

ISPIA r. f T* O.4, P9E 00 0.432E 00 0.691L 00 0.880L 00 0.166L 01
* ?tc ING - ,* 0.245t 01 0.217E 01 0.346E 01 0.441E 01 O.P34E 01
SHEAk 0.111L 01 0.982E 00 0.156E 01 0.199E 01 0.377E 01
SLCIPL 0.152t-ul 0.134L-01 0.215E-O 0.273E-01 0.517E-Ol
CJRVATURE * 0.353E-02 C. i2E-02 0.499E-02 0.635E-02 0.120E-O

---------------------------------------------------- ----------
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CONFIGURATION XI AND XII

HtAD IG 5 b.0o GEG.

AVE HEIGHT - 15,H0 FT,

T NSICI = 4000.00 LB.

VERTICAL PLANE--

RESONANT FREQU!ENCIES AT 0.00 0.00 0.00 0.00
(IN TOhE RANGE 0.10 TO 4.14 RAUIANS)

------------------- *----------------------- --------------------- ---- *------ ---------- *

(QUANTITY * RMS " AVG, * 3RD * 10TH * MAX. *
------------------------- ---- ---------- ----------- ------------
CISPLACEVi.NT* 0.543E 01 0.480E 01 0.768E 01 0,977E 01 0.184E 0?
HtNFING MOM.* 0.562E 01 0.497E 01 0.795E 01 0.1O1E 02 0.191E 02
SHEAR * 0.109E 01 0.971E 00 0.155E 01 0.197E 01 0.373E 01
IMMERSION * 0.455E 00 0.403E 00 0.b44b 00 0.820E 00 0.155E 01
SL(OPE * O.117E 00 0.104L 00 0.166L 00 0.211E 00 0.399E 00
CuRVATURE * 0.809E-02 O.716E-02 0.114E-01 0.145E-o1 0.275E-01

------------------ *----------------------- --------------------- ---- *------ ---------- *

KHPRIZONTAL PLANE--

*RESONANIT FREQUFNCIES t.T 0.10 0.00 0.00 0.00
(IN TF-E R ANGE 0. 10 TO 4.14 RAU&'ANS)

------------ *-------------------*-------- --------------------- ---- *------ ---------- *
CUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *

------------------------------------ *---- ---------- ---- *------ ---------- ---------- ---------- *

[ISPLACEMF:NT* 0.491E 00 0.434E 00 0.u95 00 0.F84E 00 0.167E 01
PENYING MOM.* 0.205E 01 0.11E 01 0.289E 01 0.369E 01 0.697E 01
SHEAK * 0.770E 00 0.681E 00 0.10RE 01 0.138L 01 0.261E 01
SLOiPE * 0.149E-01 0.132E-01 0.21E-01 0.269E-01 0.509E-0l
CLRVATURE * 0.295E-02 0.261E-02 0.417E-02 0.531E-02 0.100E-01

-------------------------------- * ------------------- ----------- *

-- q
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C(JNFIGURATION XI AND XII

I-EADING 29.99 DEG.

WAVE HEIGHT 1 .PO FT.

TLNSION 0.00 LE.

ViKTICAL PLANt--

Th SijANT VREQENCIES AT 0.00 0.00 0.00 0.00

(i TI;E RPNGF 0.10 TO 6.14 RADIANS)

-- ------------------------- *---------- ----------- ---------- ---- *------ -----------

.uATITY R.S AVG. 3RD * 10TH * MAX. *I
-......-----------------..------ ------------------- ---------- *-- ------------ *

fISPLACEMFENT* 0.558L 01 0.494E 01 0.789E 01 0.IOOE 02 0.189E 0?
FENIIING Pn M.* 0.22te 02 0.200E 02 0.319E 02 0.407E 02 0.769E 02
SIEAR * 0.117E 02 0.10O3E 02 0.165L 02 0.211E 02 0.399k 02
IV"ERSION * 0.697E-01 0.617E-01 0.985E-01 0.125E 00 0.237E 00
SLCPb * 0.148E 00 0.131E 00 0.210t 00 0.268E 00 0.506E 00
CU'RVATURE * 0.325E-01 0.288E-01 0.460E-01 0.585E-01 O.IIOE 00

-..------------.------. ..-------------. .* -. -- -------- ----------- - -----------

I
HI,RIZCNTAL PLANE--

4ESfjrANT Fkt CUENCIES AT 0.10 0.00 0.00 0.00 -
(IN THE -,L14GE 0.10 TO b.14 RADIANS)

I

-- ------------------------- *---------- ----------- ---------- ---- *------ -----------

Clul.irITY R F, S * AVG. * 3RD , )flTH * ,AX.
-*---------------------- ------------ ----------- --------------------- -----------

nISPLACtt;L T* 0.279L 01 0.247E 01 0.394E 01 0.502E 01 0.949b Cl
tNr ,ING M 0v.* O.143E 02 0.171E 02 0.273E 0? 0.348E 02 0.657F 02

SHEAR * 0.139E 02 0.123E 02 0.196E 02 0.250E 02 0.47ZE 02 j
SLUPE * 0.810E-01 0.717E-01 U.114E 00 0.145k 00 0.275E 00
CURVATUR * 0.27bE-01 0.24bE-01 0.393E-01 0.501E-01 0.946E-01

- ----------------------------------------------------- ---------- *
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CONFIGURATION XI AND XIl

mADINC = 29.99 DEG.

vAVE I-EIGHT = 15.80 FT.

TENSICN = 2000.00 t8.

VbTICAL PLANE--

RtSoNAT FREUUENCIES AT O.UO 0.00 0.00 0.00
(IN ThE 4ANGE 0.10 TO 4.84 RADIANS)

- ----------------- *------------ ---- *------ ---------- *---------- ---- *------ ---------- *

QUANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
--------------------- *---------------*-------- --------------------- ---- *------ ---------- *

DISPLACEMENT* 0.551E 01 0.487E 01 0.779E 01 0.992E 01 0.187E 02
hCNDINC, MM.* 0.709E 01 0.627E 01 0.100E 02 0.127t 02 0.241L: 02
SHEAR * 0.189E 01 0.167E 01 0.26SE 01 0.341E 01 0.644E 01
IVfERSIOhN * 0.286E 00 0.253E 00 0*405E OC 0.515E 00 0.974E 00
SLOPE * 0.115E 00 0.102E 00 0.163b 00 0.207E 00 0.392E 00
CURVATURE * 0.102E-01 0.903E-02 0.144E-Cl 0.183E-01 0.346E-r1

----------------- *----------------------*------------ *-----------------------*

OuRI ZliNTAL PLANE--

R0SnNANT FREQUFNCIES AT 0.10 0.00 0.00 0.00
(I'N TFE RANGE 0.10 TO 4.H4 RADIANS)

----------- *---------*---------- ---- *------ ---------- *---------- ------ *---- ---------- *
,.)UANTITY * RMS * AVG. * 3RD * 10TH * MAX.

-------------- *--------*---------- ------ *---- ---------- ---------- ------ *---- ---------- *

fISPLACE'E'4T* 0.20OE 01 0.248E 01 0.396E 01 0.504E 01 0.952E 01
FPNLING . 0.120E 02 0.106E 02 0.170E 02 0.217E 02 0.410E 02
SHEAR * 0.539E 01 0.477E 01 0.763E 01 0.971E 01 0.183E 02
SLC;PF * 0.769E-01 0.681E-01 0.10SE 00 0.138E 00 0.261E 00
CURVATURE * 0.173E-01 0.153E-O 0.245E-01 0.312E-01 0.590E-01

------------------------ - - ----------- ---------- ------- ----------
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CONFIGURATION XI AND XII

HI-LAO)ING - 29.99 VEG.

AVE HEIGHT = 15.80 FT.

TENSIV;, = 4000.00 LB.

VLRTICAL PLANE--

RESONANT FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN THE RANGE 0.10 TO 4.14 RADIANS)

*-------*-------- ---------- ------ ---------- -*-----------*

(QuANTITY * RMS * AVG. * 3RD * 10TH , MAX. *
------------------------------------------------- --------------------- ---- *------ ---------- *
UISPLACEME,T* 0.546E 01 0.483E 01 0.772E 01 0.983E 01 0.185E 02
E.NDIN, CM.* 0.493L 01 0.436E 01 0.697E 01 0.887E 01 0.167E 02

Sl-.AR 4 0.958L 00 0.848E 00 0.135E 01 0.172E 01 0.326E 01
IUNERSIlN * 0.396E 00 0.352E 00 0.563E 00 0.717E 00 0.135t 01
SL-PE * 0.106E 00 0.939E-01 0.150E 00 0.190E 00 0.360E 00
CLRVATURE * 0.709E-0? 0.627E-02 0.100E-01 0.127E-01 0.241E-01

--------------- *-------------------*-------- --------------------- ---- *------ ---------- *

PULI ZONTAL PLANE--

RESONANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(I'j THE RANGE 0.10 TO 4.34 RADIANS) 4

--- - ---------------------- --- *------- --------------------- ---- *------ ---------- *
cLiANT I T * R MS * AVG. * 3RU * 10TH * MAX. *

----------------- *-------------------------------- ---------- ---------- ---- *------ ---------- *
[OISPLACIEMENT* 0.261E 01 0.248E 01 0.397E 01 0.506E 01 0.956E 01
0,';lNG 1,JO;.* 0.974E 01 0.862E 01 0.137E 02 0.175E 02 0.331E 02
SHEAR * 0.350E 01 0..309E 01 0.494E 01 0.630E 01 0.119E 02 'A,

SLOPE * 0.753L-01 0.666E-01 0.106E 00 0.135t 00 0.256E 00
CURVATURE * 0.140E-OL 0.124E-01 0.198E-01 0.252L-O 0.476E-01

- -- - - --------------------------------- --------------------- ---- *------ ---------- *

, . . . . . . . .• . . .. . .. ,w .. . .. . .. . , ... ... .. .!
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CONFIGURATION XI AND XII

-LAflING =59.99 DEG.

INAVE HEIGHT = 15.80 FT.

TLNSIOIN =0.00 LB.

VtRTICAL PLANE--

kIsOntANT FRECUENCIES AT 0.00 0.00 0.00 0.00
(IN THE RANGE 0.10 TO~ 7.84 RADIANS)

-------------------------------------- *-------------- -------------------------------

CqUANTITY * RMS * AVG. * 3RD * 10TH * MAX.,
------------------- *----------*-------- --------------------- ---------- ------ *---- ----------*

DISPLACEMENT* 0.558E 01 0.494E 01 0.789E 01 0.100E 02 0.189k 02
BENDING MGM.* 0.147E (02 0.130E 02 0.208E 02 0.265E 02 0.501E 0?
SthFAR * 0.840E 01 0.743E 01 0.11SE 02 0.151E 02 0.285E 0;2
IMMERSION * 0.350E-01 0.309E-01 Jo494EOi. 0*630E-01 0.119E 00
SLOPF * 0.930E-01 0.823E-01 0.131E 00 0.167E 00 0.316E 00
CuRVAT1JRE * 0.212E-01 0.187E-01 0.299E-01. 0.381E-01 0.721E-01

-------------- *--------------*---------- --------------- ---------- ------ *---- ----------*

HCRILONTAL PLANE--

4LSON4ANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(IN W E RANGE 0.10 TO 7.84 RADIANS)

------------------------- *------- ------- *--- -------------------- ----- *----- ----------- *
CUANTITY * RMS * AVG. * 3RD * 1TH * MAX.

------------------- *------------------------- ---- *------ ------ *---- ----------*

UISPLACEMENT* 0.483E 01 0.427E 01 U.681E 01 0.870k 01 0*164L 02
HLN!)ING MOM-* 0o181E 02 0-160E 02 0.256E 02 0.326E 02 0.616E 02

StEP* 0.122E~ 02 0.1082 02 0.173E 02 0.220E 02 0.416f 0?
SLPE * 0.854L-01 0.755E-01 0.120E 00 0.153E GO 0.290E 00
CURVATURE * 0.261E-01 0.231E-01 09369E-01 0t469E-Ol 0.8S7E-01

------------------ *----- *------------------------- ---------- ------ *---- ---------- *
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CONFIGURATION XT AND XII

H'itA[)ING 59,99 DiG.

r,44VE flEI-T = 15.80 FT.

TtNSI(:!' 2000.00 Lb.

VLRTICAL PLANI--

RsnNANT FR:OUENCIES AT 0.00 0.00 0.00 0.00
(IN T-F ,A04GE 0.10 TO 6.04 RADIANS)

---------------------------------- *-------- --------------------- ---- *------ ----------*
,bArTI TY * RMS * AVG. 3RD * IOTH * MAX. *

------------------------------------------------- --------------------- ---- *------ ---------- *

f',lSPLACEMFiT* 0.555E 01 0.491E 01 0.785E 01 0.100E 02 0.188E 02
tsENi)ING VCR.* 0.472E 01 0.417E 01 0.667L 01 0.850E 01 0.1601 02
SHE4R * 0..37E 01 0o.121E 01 0.194E 01 0.247E 01 0.467E 01
Ii.MFRSIj * f.167L 00 0.148E 00 0.236E 00 0.301E 00 0o568E 00
SLfPE * 0.752E-01 0.665E-01 0.106E 00 0.135E 00 0.255E 00
CuVATULRE 0.679E-02 0.601I-02 0.960E-02 0.122E-01 0.231E-01--- -------- *----------------------- --------------------- ---- *------ ----------*

iC*I ZCNTAL PI ANE--

KLSCNANT FREQUENCIES AT 0.10 0.00 0.00 0.00
IN ThE RANGE 0.10 TO 6.C4 RADIANS)

(JUANT I TY * RMS , AVG. * 3R * 10TH V FAX. *.J
---- ~-.-- ----------------- *--------- ---------- ---------- ---- *------ ----------*

CISPLAf.E.EAT* 0.484E 01 0.42bE 01 U.b-84E 01 .87.L 01 0.164E 02
PEN.NC K'C.'.* 0.10 E 02 0.957E 01 0.152E 02 0.194E 0? 0.367t 02
SHEAR * ,0.434E 01 0.384E 01 0.614E 01 0.782E 01 0.147E 02
SCrPI:* 0.809E-01 0.71bE-01 0.114E 00 0.145E 00 0.275E 00
CIJRVATURL * 0.155E-01 0.137E-01 0.2?0E-01 0.?80E-01 O.' )29E-01

--------------- --------- ---------- ---- ----------

K-!
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CONFIGURATIO)N XI AND XII

H~AD\G =59.99 bEG.

WAVI- I-Fj~t 2 15.80 FT.

TENSItC = 4000.00 LE~.

VERTICAL PLANE--

4ESVNANT FREQUENCIES AT 0.00 0.00 0.00 0.00
(IN THE xAAJGE 0.10 TO 5.34 RAUIANS)

-------------------- ---- *------ ---------- *---------- ---- *------ ---------- *

QuANTITY * RMS * AVG. * 3RD * 10TH M AX,
---------------------- ---- *------ ---------- *---------- ------ *---- ---------- *

f;ISPLACEtAENT* 0.553E 01 0.4e9E 01 0.782E 01 0.996E 01 09188E 02
ILNI ING PMOI.* 0.307L 01 0.272E 01 0.434E 01 0.553E 01 0.104E 02
SHEAR * 0.628t 00 0.556E 00 0.888E 00 0.113E 01 0.213E 01
lrItINERSION * 0.235E 00 0.208E 00 0.332E 00 0.423E 00 0.8300b 00
SLCPE * 0.698E-01 0.617E-01 0.987E-01 0.125E 00 0.237L 00
CURVATURE * 0.442E-02 0.391E-02 0.625E-02 0.796E-02 0.150E-01

-*-------------- ---------- ----------------- *------------ ---- *------ ---------- *

-ULRIZO'OTAL PL4NE--

itSCNANT F-KE(OLENCI.S, AT 0.10 0.00 0.00 0.00
(IN THE RA"JGE 0.10 TO 5.34 RADIANS)

------------------------------- --------------------- ---- *------ ---------- *

CUANTITY * RMS * AVG.- 3RD * 10TH * AX. *
----- --------------------- -*---------- ----- -*----------------- -----------

01SPLACEMFNT* 0.4H4E 01 0.429E 01 0.685E 01 0.872E 01 0.164E. 02
f)Ekl;NP1N VHH .* O.P47E 01 0.749E 01 0.119E 02 0.152E 02 0.28E 02
SH-EAR ~ 0.266E 01 0*235E 01 0*376E 01 0.479E 01 0.904E. 01
SLIPE *0.787L-01 0.696E-01 0.111E. 00 0.141E 00 0.267E5 00
CURVATUJRE *0.121E.-01 0.107E-01 0.172El-01 0.219E-01 0.414E-01

--------------------------------- --------------------- ---- *------ ---------- *
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CONFIGURATION XI AND XII

HEA0IN, G = 90.00 bEG.

WAVL HEIGHT = 15.80 FT.

TENSILN 0.00 LB.

VERTICAL PLANE--

RESONANT FREUUENCIES AT 5.54 0.00 0.00 0.00

Ir "HE RANGE 0.10 TU 9.54 RADIANS)

----------- *----------*----------*-------- --------------------- ---- *------ ---------- *

,jANTITY * RMS * AVG. * 3RD * 10TH * MAX. *
----------------------- *---------------*-------- --------------------- ---- *------ ---------- *

[ISPLACEMENT* 0.55%[ O 0.494E 01 0.789E Ol 0.lOOE 02 0.189E 02
hENPIVY' t'.I].* 0.12OE-05 0.106E-05 0.170E-05 0.217E-05 0.410E-05
SHEAR * 0.256E-09 0.227E-09 O.362E-09 0.462E-09 O.872E-09
IrVERSIOr, * 0.240E-01 0.213E-01 0.340E-01 0.433E-01 0.818E-01
SLIJP;' * 0.222L-04 0.197E-04 0.315E-04 0.401E-04 0.758E-04
CuRVaTURE * 0.173E-08 0.153E-08 0.245E-08 0.312L-08 0.59OE-08

----------------------------- -* - - --- - ----- ----.---------- ----- ----------

HL -- IZL, NTAL PLANt:--

RcS~n'IANT FkEOUENCIES AT 0.10 0.00 0.00 0.00
I(N TI,E RANGE 0.10 TI' 9.54 RADIANS)

----------- *---------------------- ---------- --------------------- ---- *------ ---------- *

S;T I TY * RMS * AVG. * 3RU U IOTH M NAX. *
........---------------------- ----------- - - ---- ---------- -

(]SPLA(.EE'NT* 0.558b 01 0.494E 01 0.789F 01 0.100E 02 0.189E 02
' Nt I'-,L4.* 0.165E-05 0.146E-05 0.2lIE-05 0.297E-05 0.562E-05
SHEAR * 0.381L:-09 0.338E-09 0.540E-09 0.687E-09 0.129E-O8
SL('PE 0.237E-04 0.209E-04 0.335L-04 0.426E-04 0.05E-04
'j;QVATIRE , f.237E-OE 0.210E-08 0.336E-Ob 0.428E-08 0.808E-0

--------------------------- ------------- *---------------------- ---------- *-----------

.......... ....... x, ... ... .w ... ... .. .. ... ..., . ... ... 4
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CONFIGURATION XI AND XII

HEAIING = 90.00 DEG.

.AVE HFEIGHT = lt.0 FT.

TENSILr = 2000.00 L3.

VtRTICAL PLANE--

LSOANIr FREQUENCIES AT 5.54 0.00 0.00 0.00
(IN THE RAGE 0.10 TO 9.54 RADIANS)

--------------------------------------- --------------------- ---- *------ ---------- *

.LANTITY * Rv S * AVG. * 3RD * 10TH * MAX. *
..............---- .......--------------- - - -- -- ------ -----------

,'ISPLACFMEiT* O.55bE 01 0.494E 01 0.789E 01 0.100E 02 0.189E 02
BLNLING Mflf.* 0.120E-05 0.106E-05 0.170E-05 0.217E-05 0.410E-C5
SHEAR * 0.256L-09 0.227E-09 0.362E-09 0.462E-09 0.872E-09
IMMERSIOlN * 0.240E-01 0.213E-O1 0.340E-01 0.433E-01 0.81SE-01
SLC'PE * 0.?22E-04 O.197E-04 0.315E-C4 0.401E-04 0.75PE-04
CURVATURE * 0.173t-08 0.153E-08 0.245E-08 0.312E-08 0.590E-OP
-------------- *------------------------*------------- *------------------------*

HLRIZLNTAL PLANE--

*ESC /.C'ThI F,ItWUENCIES AT 0.10 0.00 0.00 0.00
(IN T[tF RA'4GE 0.10 TO 9.54 RADIANS)

----------.---------- *-- . ----------- ------------------ ----------

tLANTITY * RMS * AVG. * 3RD * 10TH * ?AX. *
-------------------------------------------- --------------------- ---- *------ ---------- *

1;ISPLACEf F'FT* 0.556E 01 0.494E 01 0.789E 01 0.100E 02 0.189E 02
3ENCINfl Mt.* 0.1b5E-05 0.146E-05 0.233E-05 0.297E-05 0.562E-05
SHtEAR * 0.3PlE-09 0.338E-09 0.540E-09 0.6e7E-09 0.129E-09
SLIPL 0.237t-04 0.2091-04 0.335E-04 0.4?6E-04 0.805E-04
CURVALURL * 0.237E-Oi 0.21CE-0 0.336L-08 0.42PE-08 0.80 E-OP

............----------------- --------- -...... . .---------- - ------- ----------
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CONFIGURATION XI AND XII

HLAt'ING 900.0 DEG.

wAVE HEIGHT 15.80 FT.

TtNSILN 4000.00 LI-.

VERTICAL PLANL---

R-Si;ANT FREQUENCIES AT 5.54 0.00 0.00 0.00
(IN ThE RANGE 0.10 TO 9.54 RADIANS)

- - -------------- ----- - - ---- ---------- ---------- ------------
uL,AN'TITY * RMS * AVG. * 3RD ' 10TH * MAX. *

-*---------*---------- ------ *---- --------------------- ---- *------ ---------- *

hISPLACEvFiNT* 0.558E 01 0.494E 01 0.789E 01 0.100E 02 O.oS9E 02
1 ENI:ING I Ii.* 0.120E-05 0.10bE-05 0.170E-05 0.217E-05 0.410E-05
SHEAR * 0.25bE-09 0.227E-09 0.362E-09 0462E-09 0.872E-09
It. PtQsItN * 0.240t-01 0.213E-01 0.340E-01 0.433E-01 0.818E-01

SL(CPE * 0.222L-04 C.197E-04 0315E-04 0.401E-04 0.758E-04
,UR VATLJRE 0.173E-08 0.153E-08 0.245E-0 0.312E-0P 0.590E-O4

--------------------------- -- - ----- . ---------- ---- ------------

I:C k I L]NTAL PLANE--

ktSl:iA:T FRE!LUUFNCI-S AT 0.10 0.00 0.00 0.00
P, THE RA ,IE 0.10 TtD 9.54 RADIANS)

- -------------------------------- --------------------- ---- *------ ---------- *

;uANTI TY R 11A.S * AVG. 3 3Rf ( 10TH VA .AX .
--------------------------------- --------------------- ---- *------ ---------- *

~ISIILA(CEtIfli* 0.5S5EE 01 0.494E 01 0.789F 01 0.100E 02 0.189E 0?
V~NIG1(M.* 0.165L-05 0.146E-05 0.233E-05 0.297E-05 0.562E-C5

SL * 0.381E-09 0933bE-09 0.540E-09O 0.687L-09 0.129E-OP
SLOPE * 0.237E-04 0.209E-04 0.335E-04 0.426F-04 0.E05E-04
CuRVATJRE *0.237E-08 0.210E-08 0.336E-08 0.428E-OP 0.808E-OP

---------------------- ---- *------ -------------------- ----- *----- ---------- *
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COAFIGURATION XI AND XII

I-EADik 5 =5.00 bEG.

WAVE HIEGHT = 20.00 VT.

TtNSI, -- 0.00 L.

vtRTICAL PLANE--

tSC.AJ;^T FREOUENCIES AT 0.00 0.00 0.00 0.00
W4N Tt-E <A,4GE 0.10 T; 5.54 RAUIANS)

--------------------------------- --------------------- ---- *------ ---------- *

i.uANTITY * R t. S * AVL. * 3RU * IOTH * MAX. *
--------------------------------- --------------------- ---- *------ ---------- *

I ISPLACEF.E4AT* 0.707t 01 0.625E 01 0.999E 01 0.127E 0? 0.240E 02
OLNIING MCM,.* 0.248E 02 0.220E 02 0.351E 02 0.447E 02 0.845E 02
St-EA'K * 0.122L 02 0.108E 02 0.172E 02 0.220E 02 0.415E 02
Ii, FRSINlN * 0.784E-Cl 0.694E-01 0.110E 00 0.1411: 00 0.266E 00
SLOPE * 0.172E 00 0.152E 00 0.244E 00 0.310E 00 0.587E 00
CLkVITbRE * 0.357E-01 0.316E-01 0.506E-01 0.644E-01 0.121E 00

.------------- ------------------- .-------- -- ---------- ----------

IPC,]lZuNTAL PLANE--

LlL"N'T FRE(GUENCIES AT 0.10 0.00 0.00 0.00
(I, TrmE RA.GF 0.10 TO 5.54 RADIANS)

-------------------- *-------- --------------------- ---- *------ ---------- *

.LUtNTITY * RMS * AVG. * 3RD * 10TH * MAX.
-*~~-------------------------- --------------------- ---- *------ ---------- *

CISPLiC.EL.JT* ,.61bL 00 0.545E 00 0.871E 00 0.110E 01 0.209E 01
_N'I'G 0u.* .3b3 01 0.3221L 01 0.514E 01 0.655E 01 0.123E 02

SE h k * 0.2451: 01 0.21bE 01 0.346-E 01 0.441E 01 O.P33E Cl
SLOPE * 0.1.63L-01 0.144E-Ol 0.230E-0). 0.293E-01 0.554E-01
,Cus VATL;KF * 0.523E-02 0.463E-02 0.740E-02 0.942E-02 0.178E-0l

.------------- ---------- ------- **---------- --- *-- ----------- *
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CONFIGURATION XI AND XII

HLA)[ING = 5,00 DEG.

WAVL PEIGHT = 20.00 FT.

T NSIGrN ?O00.O0 LL.

VERTICAL PLANt--

nLSfNANT FREIJUFNCIES AT 0.00 0.00 0.00 0.00
(I'\ ThE PANGE 0.10 TO 4.34 RADIANS)

...- *--*------------- - ---- *- ---------- -*----------- ----------- *
tLAJITITY * RS * AVG. * 3RU * IOTH * MAX. *

------------------------- *----------------------- --------------------- ---- *------ ---------- *

I'lSPLACEkcNT* 0.b99E 01 0.619E 01 0.989C 01 0.125E 02 0.237E 02
rDEN'.INCl KU..* 0,794E 01 0.702E 01 .112E 02 0.142E 02 0.269E 02
S -EAk * 0.196L 01 0,173 01 0.277E 01 0.353E 01 0.667E 01
1I'CRSILIN * 0.325E 00 0.287E 00 0460E 00 0.585E 00 0.I1OF 01
SL(:PE * 0.135L 00 0.119E 00 0.191E 00 0.243E 00 0.460E 00
C 1u VA LI;R E * 0.114L-01 0101E-01 0.161E-01 0.205E-01 0.38BE-01

------------ *--------------*---------- ---------------------------- ---- *------ ---------- *

hJRIZCF4TAL PLANE--

!ESln;ANT FREQUENCIES AT 0.10 0.00 0.00 0.00
(I ThE RAN.GE 0.10 TO 4.34 RAUIANS)

------------------------------------------------ --------------------- ---- *------ ---------- *

kJUANTITY * RMiS * AVG. * 3RD * 10TH * MAX. *-------------------------*---------- ------ *---- ---------- ---- *------ ---------- *
I)ISPLACEME;MT* O.6lbE 00 0.547E 00 0.875E 00 0.111k 01 0.210E 01
PE'N ING MUM.* 0.224E 01 0.198E 01 0.317E 01 0.404E 01 0.763E 01
SHFAR * 0-.92E 00 0821E 00 0o131L 01 0,167E 01 0,315E 01
SLt)P- * 0.1b5E-O1 0.137E-01 0,219E-01 0.279E-01 0.527E-01
CLKVATURL * 0.323L-02 0.2e5E-02 0.456E-02 O.5PlE-02 0.109E-01

-------------------- *---------------*-------- --------------------- ---- *------ ---------- *

......... . * .. .... .. .. ... ...* . ... . ...* . ... ... *J

#1



I-YURONAUTICSINC.

B- 247

CONFIGURATION XI AND XII

HL40ING = .00 GBG.

A VF HFIGHT 20.00 FT.

TL SLSlu= 4000.00 Lb.

VcTICAL PLANt--

R SCNANT FKEr.QuFNCIES AT 0.00 0.00 0.00 0.00
(IN TI-E r<ANGE 0.10 TO 3.P4 RADIANS)

---------------------------------------------- --------------------- ---- *------ ---------- *

QUANTITY RMS * AVG. 3RD * 10TH * MAX, *
-------------------------- *----------------------- --------------------- ---- *------ ---------- *

G.SPLACE'EiT* 0.693E 01 0.614E 01 0.981E 01 0.124E 02 0.235E 02
ePNL:ING t.Ot..* 0.55bL 01 0.494E 01 0.789E 01 0.100E 02 0,189E 02
ShEAR * 0.100E 01 o.B90E 00 0.142E 01 0.181E 01 0.342E 01
I',, ERSIO@ * 0.453E 00 O.401E 00 0.640E 00 0.8ISE 00 0.154E 01
SL::PF * 0.125E O0 0.I1OE 00 0*175 00 0.225E 00 0.425E 00
CURVATURE * 0o803E-02 0.711E-02 O.113E-01 0,144E-01 0.273E-01
------------- * ----------- ------------ ----------- .---------- -----------

hiL.RIZ(:NTAL PLANE--

RLSONANT FR-EjUENCIIS AT 0.10 0.00 0.00 0.00
(Ii Tt-E kAqGE O.1C, TC 3.d4 RADIANS)

---------------------------------------------- --------------------- ---- *------ ---------- *

.UA'T I T Y RFS * AVG. * 3RD * LOTH * MAX. *
-------------------------------------------------- --------------------- ---- *------ ---------- *

JISPLiCEt0FNT* 0.6?1E 00 0.549E 00 0.878E 00 0,IIIE 01 0.211E 01
r NDINC, :Afl.* 0.176E 01 C.156E 01 0.250E 01 0.31RE 01 0.601E 01

SHEAR * 0.571t 00 05.0bE 00 0,HOPL O0 0102E 01 0,194E 01
SLC -P * 0.151t-01 0.134E-01 0.214E-01 0.272E-01 0.515E-01
CJRVATI,'RL * 0.254E-02 0.225E-02 0.359E-02 0.45FE-02 0.865E-02

--------------------------------------------------------------------
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CONFIGURATION XI AND XII

HLA)]NG a ?9.99 DEG.

NAVE HI:IGHT 20.00 FT.

TENSICIN = 0.00 LL.

VLKTICAL PLANc--

kSCNANT FRE(UENCIES AT 0.60 0.00 0.00 0.00
(l'i TIHF RA' GE 0.10 TO 5.94 RADIANS)

---------------- ---------- ---------- ------------- ---- *
'L4NTITY * RMS * AVG. * 3RD * 10TH * MAX. *

-------------- *--------------------- --- *------- --------------------- ---- *------ ---------- *

CISPLACEFENT* 0.707E 01 0.625E 01 0.100E 02 0.127E 02 0.240E 02
HPLWV I\C tfl%* 0.224E 02 0.198E 02 0.317t 02 0.404E 02 0.763E 02
SH-Al * 0.113E 02 0.O0E 02 0.161E 02 0.205E 02 0.387E 02
Ir"-RSION * 0.669L-01 0.592E-01 0945E-01 O.120E 00 0.227E 00
SL,,Pt- * 0,153L 00 0,135E 00 0.217E 00 0.276E 00 0.522E 00
CL,V4TLUkE * 0.3722-01 (.2P5E-O1 0.456E-01 0.581E-01 0.109E 00

---- -- *-------- -------- -------- ---------- ------ ----------- *

Hlk I ?(''TAL PLANE--

P E-s (INA.\-T rL-oU;ENCIEs AT C.10 0.00 0.00 0.00

(I Tr-E RA:4GE 0.10 T(' 5.94 RADIANS)

------------------------------------------- --------------------- ---- *------ ---------- *

1A NT I TY " RMS * AVG. * 3RD * 0TH * MAX. *
---------------------------------------------- --------------------- ---- *------ ---------- *

FlSPLACr.; -T* O.353 t l 0.312E 01 0.499L 01 0.636 01 0.120 02
LlENIIINC Mf * 0.11E 02 0.160E 02 0.256E 02 0.326E 02 0.616E 02
SHFAR * 0.121E 02 0.107E 02 0.172E 02 0.219E 02 0.414E 02
SLCL4 O.P2bE-01 0.731E-01 0.116E 00 0.148E 00 0.280E 00
Cu-<v&TU4 * n.?ot-O1 0.230E-01 0.36RE-01 0.469E-01 0.886E-01

----------- *--------------------- --- *------- --------------------- ---- *------ ---------- *



HVE R(INAUTICS, INC.

b- 249

CONFIGURATION XI AND XII

IKAI:ING = 29.99 DEG.

',.AVE hEIGHT = 2 (.0() FT.

TtNSI \i= 2000.00 Lb.

VLPTICAL PLANE--

RESCN NT FREUUENCIES Al 0.00 0.00 0.00 0.00
(IN ThFE 4ANGE 0.10 TO 4.54 RADIANS)

----------------------------------------- --- *---------------- ---- *------ ---------- *

L.uAr4TITY * RMS * AVG. * 3RlU 10TH * MAX. *

- - -- - - ------------ *------ ------ *---- ---------- ---------- ---- *------ ---------- *
FjISPLiCE1E,T* 0.701E 01 0.620E 01 0.991E 01 0.126E 02 0.238E 02
H*Nt'ING w C:,.* 0.69bE 01 0.61BE 01 0.987t 01 0.125t 02 O.237L 02
SHFAR * 0.172L 01 0.152E 01 0.243E 01 0.310E 01 0.586E 01
I?, t.ESIIyN * (0.2F3L O0 0.250E 00 0.400L 00 0.510E 00 0.464E 00
SLUP[ * 0.121E 00 0.107E 00 0.1711E 00 0.218E 00 0.412E 00
CukV/0IURE * 0.10:-C;1 0.889E-02 O.14?E-01 O.I0OE-01 0.341E-0l

--------------- *-------------- *-------------- ------------------------ ---- *------ ---------- *

.LRI ZC.NT4L PLANL--

RLSUNANT F,&E,: 7 uENCILS AT ),10 0.00 0.00 0.00
(I",' T.E RA-,E 0.10 TO 4.54 RADIANS)

--------------------------- ------------ -- *---------- --- --------- ---------- ---------- *

,ANTI .Y * R'S * AVG. * 3Ri * 10TH * itX. *
----------- ---------- ----------- --- *--- -----------
fJSPLAC.Et,,-iT* 0.354E 01 0.313E 01 0.5C1L 01 0.638E 01 A.120E 0?
FE',II I t . .106[ 02 0.941E 03 0.150E 02 0.191E 02 0.361E 02

SHEAr ' 0.4lbL 01 0.370E 01 0.591E 01 0.753E 01 0.,:2E 02
JL(IPE * O.'7 O1-Ol C.691E-Ol 0.110E 00 0.140E 00 0.265E 00
CURVATURE * 0.153E-01 0.135E-01 0.216E-01 0.275E-01 0.520E-01

------------------------------------------------------------------
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CONFIGURATION XI AND XII

hLA[rING = 29.99 DIG.

e.AVE HEIGHT 20.00 FT.

TL-NSILN 4000.00 L,.

VtRTICAL PLANE--

-ZLSf):JNT FREQ0UNCIES AT 0.00 0.00 0.00 C.00
(IN THL 4ANGE 0.10 TC 4.04 RADIANS)

(UNIY * RS * AG R 0H * MX -------- *----------------------- --------------------- ---- *------ ---------- *( 'UAN'T IT Y * RMS * AVG. * 3RD * IOTH * MAX.*

.............-------------- --- ---------- ---------- ---------- ----------

VISPLACEMFNT* 0.696E 01 0.616E 01 0.984E 01 0.125E 02 0.236E 02
HENf.ING ,nfm.* 0.488E 01 0.432E 01 0.690E 01 0.878E 01 0.165E 02
SHFAR * 0.875E 00 0.774E 00 0.123E 01 0.157E 01 0.297E 01
IvmEqslCO * 0.395E 00 0.350E 00 0.559E 00 0.712E 00 0.134E 01

4LF:Pt * 0.112E 00 0.994E-01 0.15RE 00 0.202E 00 0.162E 00
CL.R VATURE * 0.702E-02 0.621E-02 0.993E-02 0.126E-01 0*238E-01

-------------- - -*.----------*.--- ---------- ----------- --* -------- *

i-.,,/O NTAL PLANE--

PL-SNANT F.EUENCIES AT 0. 10 0.00 0.00 0.00
(I TI-F kAfjGE 0,10 T0 4.04 RADIANS)

--------------------- *----------------------- --------------------- ---- *------ ---------- *
ANrI" TY * RM * AVG. * 3RD * IOTH * VAX. *

---------------------------------------- *-------- --------------------- ---- *------ ---------- *

LISPLAC;EMLT* 0.355E 01 0.314E 01 0.503E 01 0.640b 01 0.120L 02
1;Lt[IW(, ?~.u.* 0.C4b1 01 0.748E OL 0.119E 02 0.152L 02 0.287E 02
SHEAK * 0.263E 01 0.233E 01 0.37?E 01 0.474E 01 0.895E 01
L;P * f.762E-01 0.675E-01 0.107E 00 0.137E 00 0.259E 00

CLRVATURE * 0.121L-01 0.107E-01 0.172E-01 0.219E-01 0.413E-01
-------------------------- *---------- ------------- -------------- ---- *------ ---------- *

--.
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CONFIGURATION XI AND XI

I-LA[;ING 59.99 UEG.

-AVE HEIGHT 20.00 -T.

TLNSICrN = 0.00 Lt.

VERTICAL PLANL--

RtSCNANT - REQuENCIEZ AT 0.00 0.00 0.'0 0.00

(IN THE Rk,',GE 0.10 T(; 7.54 RADIANS)

*----------------*---------------- ------------ -*---------------*----------------------------*

kLANTITY * R.S * AVG. * 3RD * 10TH * MAX. *

--------------------------- *---------------*-------- --------------------- ---- *------ ---------- *

UISPLACEMENT* 0.7072 01 0.625E 01 0.100E 02 0.127E 02 0.240E 02
BENIhUG MU'.M.* 0.143E 02 0.127E 02 0.203E 02 0.259E 02 0.489E 02
SHEAR * 0.7e7L 01 0.697E 01 0.111E 02 0.1.1E 02 0.267E 02
I,*E.RSIL N * C.327E-01 0.2B9E-01 0.462E-01 0.58RE-01 0.111E 00
SLrPE * 0.954E-01 (.844E-01 0.134E 00 0.171E 00 0.324E 00
CURVATURE * 0.207t-01 o.1R3c-O 0.292E-01 0.372E-01 0.704E-01

---------------------------- *---------- ------------- -------------- ---- *------ ---------- *

Hi; RIZ(-NTAL PLANE--

RESNA\-,T FRI:LLUENCIES AT 0.10 0.00 0.00 0.00
(IN THE RA:NJGE 0.10 TO 7.54 RADIANS)

--------------------- *----------------------- --------------------- ---- *------ ---------- *

,UANTITY R s . AVG. * 3RD * 10TH P tvAX.
--------------------------- *----------------------- --------------------- ---- *------ ---------- *

DLSPLACEME4Tv n.612L 01 0.542E 01 0.866E 01 0.110E 02 0.208L 02
BENINC; Mh.* 0.167E 02 0.148E 02 0.237E 02 0.302E 02 0.571E 02
SrEAR 0. 104t 02 0.929L Ol U.14PE 02 0-18E 02 0.356 02
SL(TPt * 0.666F-01 0.768E-01 0.122E 00 0.156E 00 0.295t 00
CURVATURE 0 o.24IE-01 0.213E-01 0.341E-01 0.435E-01 O.P21E-01

.............-----.........--------------- --- -- ----------. . .----.------ ----------

I - - - - - - - - - --
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COMJFIGURATION XI AND XII

HI-1A0Ik G =59.99 UEG.

WAVF HEIGHT 20.00 FT.

TtNSI(N = 2000.00 Lf-.

VLRTICAL PLANE-- f
RtS'rNANT FREQUENCIES AT 0.00 0.00 0.00 0.00

(IN T-E RANGE 0.10 TO 5.74 RADIANS)

~'.',ANTTY -------- *---------------- --------------------- ---- *------ ---------- *

-,-AN-ITY- RMS * AVG. * 3RD I0TH * MAX. *
*--------*----------------------- --------------------- ---- *------ ---------- *

[ISPLACEFVNT* 0l.704t 01 0.623E 01 0. 9 96E 01 0.126E 02 0.239E 02
hENI-ING t'.* 0.459E 01 0.406E 01 0.649E 01 0.27E 01 0.156E 02

ShFAR * 0.123E 01 0.109E 01 0.175f 01 0.223E 01 0.421E 01

Ii-VESI"i * 0.165E 00 0.146E 00 0.234E 00 0.297E 00 0.562E 00
SLU Pc * 0.782L-01 0.692E-01 0.l1OE 00 0.140E 00 0.26bE 00

CuRVATLRE * 0.6IE-02 0.585E-02 0.935E-02 0.119E-01 0.224E-01
------------------------------------- ---------- ---------- ---- *------ ---------- *

1 LR I7CNTAL PLANE--

RLSUNANT trE(GLENCIES AT 0.10 0.00 0.00 0.00
(IN TFE <A-qGE 0.10 To 5.74 RADIANS)

-------------------------- *-------- --------------------- ---- *------ ---------- *

U 41'T I TY RMS * AVG. 3RD * 10TH M MAX.
---------- *----------------------- --------------------- ---- *------ ----------*

PISPLACEMENT* 0.613E 01 0.542E 01 0.866E 01 0.11OE 02 0.208E 02
.t!i4 ING MCM.* 0.977E 01 0.865E 01 0.138E 02 0.176E 02 0.332E 02
SF!bA, k* 0-,354E 01 0.313E 01 0.501E 01 0.63FE 01 0.120E 02
SLI-PE * ).e2lE-0 C.727E-01 0.116E 00 0.147L 00 0.279E 00

CLRVATjkF 0. 14UE-01 0.'124E-01 0.1Pg5E-01 0.253E-01 0.47PE-01
---------------------------------------------------------
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CONFIGURATIUN XI AN' XII

9.99= D, EG.

wAVL f IOHT 20.G1 FT.

T rNSI.IC, = 4000.0C LD.

v•T TCAL PLANE--

Rtsrr ANiT .iC,_uFNCItS AT 0.00 0.00 0.0i 0.00
(1 ; Tl- R/iJGE 0.10 TO 5.04 RADIANS)

----------------------------- *------------------- --- --------

,.UANTITY * RMS * AVG. * 3R) * 107P4 IV. *
------------------------------- ---- ---- ------- *--- -----------

oISPLACENF,.T* (.702E 01 0.622E 01 0.9 9 3 l OL 0.116E 132 C .239 0?
Ft ENI I,,G V'F.* 0.301E 01 0.266E 01 0.4?5 (iI 0.5&c 01 .102t r:E
SHFAR * 0.565L 00 (1.500E 00 0.7gq 00 i C.I k1 , 01

PT; RSIfl, * f.233L O0 0.20bE 00 0.329E Q L, 0.2 19K ri (C.72E (10
SLI Pt * 0.73OE-01. 0.64bE-01 0.101E. 00 -.. 13L _? E ,,.24- 4 '

CURVATL.RE 4 0.433E-02 0.383E-02 0.612E-02 0.77?--0? .141-,
-------------- -------------- *-------- -- - - - -

hLRIZLNTAL PLANE--

RESONANT F:REQUFNCI-S AT 0.10 0.00 0.00 P.O0
( I . TIll- <A.4GE 0.10 IC 5.04 RADIANS)

---------- ----------- --- ---------- --------- -

CLaTI1Y .4 ,MS * VG. * 'RI * ] . " Ax* *
----------------------------------- --------- ---------- *

I PLAC E,-F 19" '.bl 3 01 0.543E 01 U.f :67t 01 .1 1Oi C? C 0 2C 02
!'L,, J% C, [. 0.7'5 01 0.66EL 01 0.106L 0? 0.116i 02 0.?56F 02
.--.,. * 0.211L. Ol G.1P7E 01 O.29$SE 01 7i. .-< e '. t 01

(% 0799t-01 (,.701E-01 0.113L Of,' 0.143L . 7 1L Off
Ck.RVATLR - 0. ibb-UI 0.9o2E-02 (.153E-0 0. 145 - '. L,*'_ /.,;

------------ ---- *-----------.------ ----------- ----------- ---------- *
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CONFIGURATION XI AND XII

!-LA[I>. V U). ' EG.

.MVf- hFtGT= 20.00 FT.

~TLNS10,, - , O L,.

,,- T IC. ,l PL.CA-.

tKLSC2,% ,','T i-r'.L-NCIL-S Al t. 54 0.00 0.00 0.00
( I.% TihE *vG %10 1 *.74 R&AIZ~A'4S)

-A---------*------------- ------------ ---------- ----------- ------------- -----------

, u-jTi V *T R1S VI, AVG. * 3R, * IOTh * MAX. *
-*----- ----------- *----------- ---------------------- ------ *---- ---------- *

-'1 LA(cfrL T* 0.?Oi l 0.b25E 01 0.IOOL 02 0.127t 02 0.240L 02: ::-Jl~~~ 0N' L'3: . ,l~t0 0.944tE-06 0. 151E-05 0. 192E-05 .e -O

- 0.1931-09 0.171E-09 0.273E-09 0.34SE-09 0.657E-09
1 0.233f-01 0.20bE-01 0.330E-01 0.420E-01 0.795E-C.1

L' 0 0..27 L-(14 6.200E-04 v,3z[E-4 0.40P1-04 0.77?2E-04
C..V t.0. 3 i-Ce C. I iLjE-C 0.217E-OP 0.?76E-OP 0.522E-!-r'

--- -- --- -- -- - - - - ----------- *-------- -- ----- - - -- -- -- -- -- -- -- ---

-t,. FEQENCIS [T c.Lo 0.00 0.00 0.00
(j', T tA'46 . I0 M b.?4 R4 AI S)

- --------------------------------------------- -------------------- ---------- *

. A. T 1 TV t "< A vC. .r 3:L.0 * I OTtAlAX.
-*------------------------------------- ----- A------ ---------------------

IS, PLjrLkt- T (:.7(*7 L 01 (:.625t 01 0. 10CE 02 0. 27t 0? 0.240L 02
1K',(, PrPi.* 0.139L-G5 0.123E-05 0. 19ht-05 0.?50E-05 0.472E-05

f% Z6 L.q 0.2 38E-0- 0. 01 L-(, , 0.4E15-L-'
bL: 2t ) . rt - 04 ;.21i1c-04 ij 43 7c -O Ot-4 0. ,21t-f?4 (". P I[-x14

&bVi. I t;.-t w 0. 2 .uc -, c ,. '7E-08 (1 ?L-CA 0. 360E-0%' 0.b ut-01
-------------- A---------*-------------------- --------------------- -----------

3

. .. . , . .. , . . .. .. € e__ _

'I a-'
, # ..

f<. "4
V'.,4i

l II I m " i ' '" '
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CCNFIGURATION XI AND Xl|

Hit:I)ING =90.0C DEG.

,A'IE HEIHT = 20.(C FT.

. 2000.00 Lt.

VrfTICAL PLANE--

4RLS'INANT F<E2tUENCIES AT 5.54 0.00 0.00 0.00
1!4 71-L (AqrGE 0.10 T,) 8.74 r<ADIANS)

S-------------------------------- --------------------- ---- *------ ---------- *
;uANI TY * RS * AVG. * 3RI * 10TH * MAX. *

S------------- --- *------- ---------- - -*----------- ---- *------ ---------- *

1-ISPLACEh,'JT* 0.707E 01 .62b5E C1 0.100E 02 0.127E 02 ().240L 02
,.![ ING . 0.106-05 0.945E-06 0.151E-05 0.19?E-05 0.363E-05

Si.-A.l * 0o193 L-09 0. 171E-09 0.273E-0Y 0.348E-09 0.657E-09
It .FS]CN * 0.233L-01 0.206E-01 0.330E-01 0.420F-01 0.795E-01
Ls.PF- * 0.227E-04 0.200E-04 0.321E-04 0.408E-04 0.772E-04

Cio.V4A IUR: * 0. 153E-08 C.136L-08 0.217E-0k 0.276E-OP 0.522E-On
S*---------------------*------- -------------------- ----- 4----- ----------- *

H. I lt;%TAL PLANE--

sr',*Nr I-Rt,.UENCIES AT 0.10 0.00 0.00 0.00
(I' TyIE RA 116L 0.10 TO 1.74 RADIANS)

---- *---------*---------*------- --------------------- ---- *------------------

-I...T F * " R Av. * 3R1  * 1,TH "U ICAX. *
S.... ....-.-------------- - ------ --..---------- --- *---- -----------

IScLA(.bF,,T* 0.707E 01 C.b25L 01 0.100E 02 0.127E 02 0.240E 02
C, , 'l.* 0.1-39-05 0.1?3E-05 0.196E-05 0.250E-05 0.472E-05

* 0.269-09 C.238E-09 O.HIE-09 0.485E-09 0.917E-09
* *.23et-o4 0.211E-04 0.337E-04 0.429E-04 0.811E-04

T R. C 4 0,200L-0C 0. 1772-0e 0.2P?2-0 0 .360F-0F 0.6POE-0-
-- -- -*----------------------- -*-------------- --------- -----------------------
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CONFIGURATION XI AND XI

Al'P z 90.O0 DEG.

v.AVL HL IGHT = 20.00 FT.

rENsLN 4000.00 LB.

VERT ICAL PLANE--

R -S(NANT FR-AQUFNCIES AT 5.54 0.00 0.00 0.00
{IN TI-F RANGE 0.10 TO 8.74 RADIANSI

--------------------*-----------*-----------*----------*----------
(.LANT ITY * RMS * AVG. * 3RD * 10TH * MAX. *

--------------------------------- --------------------- ---- *------ ---------- *
LUSPLACEFINT* 0.707E 01 0.625E 01 0.100E 02 0.127E 02 0.240E 02
* L"JI:'Ii, MOriM.* 0.106E-05 0.94SE-06 0.151E-O) 0.192E-05 0.363E-05
"HEAR * 0.193E-09 0.171E-09 0.271E-09 0.34PE-09 0.657E-09
IME411H% * 0.233E-01 0.206E-01 0.330E-01 0.420E-01 0.7q5E-01
SL PE * 0.227E-04 0.200E-04 0.321E-04 0o408E-04 0.772E-04
CURVAT,RE * 0.153E-Ob O.136E-08 0.217E-08 0.276E-08 0.522E-08

--------------- * ---------- ---------------------------- ----------

LRIZ(;NTAL PLANE--

RLSNmANT Fi<LULENCIES AT 0.10 0.00 0.00 0.00
(IN TI-E -<A4GF 0.10 T ; 8.74 RADIANS)

-- -------------- --------- *- --- - - -*----------- - ---- * ---------- *
r . ITY R -S * AV(,. * 3RD * IOTH * MAX. *

----------------------------------- --------------------- ---- *------ ---------- *
IISPLACEMENT* 0.707E 01 0.625E 01 0.100E 02 0.127E 02 0.240E 02
FENbIING MVCM.* 0.139E-05 0.123E-05 0.196E-05 0.250E-05 0.472E-05
SfH[AR * ,.269E-09 0.238E-09 0.181E-09 0.485E-09 0.917E-09
SL':Pt * 0.238E-04 0.211E-04 0o337E-04 0. 9E-04 O.HIIE-04
CuRVATURE * 0.200E-08 0.177E-OR 0.282E-08 0.360E-OP 0.680E-08

-............---------------- * ------- . -- - - ------- ------------ -----------
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APPENDIX C

STATIC EQUATIONS

ROTATION

A Effective structural cross-sectional area ,'f boom

CA Angular (a) mooring spring constant

CB Angular (A) mooring spring constant

CD  Drag coefficient

C2 Distance from boom axis to center of gravit-

CT Angular (a) mooring spring constanti

CX X direction mooring spring constant

CY Y direction mooring spring constant

CZ Z direction mooring spring constant

E Modulus of elasticity

G Shear modulu's of elasticity

rHorizcrntal boom section moment of inertia

T Vertic l boom section moment of inertia

4 Boom. section polar moment of inertia

Total boom length; a characteristic length

One half length of boom element (Fig. C-2)

Bending moment in normal plane on enrl of boom

element (Ftg.C-3)

N,: Bending moment In tangential plane on end of boom

element (Fig. C-3)

P rTorquo on end of boom element (Fig. C-3)

D*strJuted torque along boom element (Fig. C-3)

Shmw on end of boom element Jn normal p]ane (F.t'r. C-3)

3"



HYDRONAUTICS, Incorporated

C-2

S1L Distributed shear along boom element in normal plane

(Fig. c-3)

ST Shear on end of boom element in tangential plane

(Fig. C-3)

STL Distributed shear along boom element in tangential

plane (Fig. C-3)

T Tension on end of boom element (Fig. C-3)

TL Distributed tension along boom element (Fig. C-3)

x Reference streamwise coordinate of end of a boom

element (Fig. C-1)

Reference coordinate normal to streamwise direction

of end of a boom element (Fig. C-1)

z Reference vertical coordinate of end of a boom

element (Fig. C-1)

aAngle between x-z plane and projection of end of boom

eier:ent on the water surface (x-y plane) (Fig. C-,)

Angle between boom element and water surface (x-y pla, t)

(Fi. C-I )

Linear deflection of boom element in the normal i:Vane

(Fig. C-2)

Change in(anguaar deflection) in one-half the ,egth

of a boom element (Fig. 0-2)
Chang( 'n C(torsional deflection) in one nail the

length of a boom element (Fig. C-2)

Change in €(angular deflection) in one half the ]enitJi

of a room elemert (FiZ. C-2)

IF I I Ii i i I I I I I i = I
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5 Linear deflection of end of boom element in the

tangential plane (Fig. C-2)

6 Torsional deflection (Roll angle) of boom element

(Fig. 0-2)

Angle between x-z plane and end of boom element

pAxial elongation in one half of boom element

(Fig. 0-2)

S.bs cripts

i i'th element on boom

I first element of boom

k last element of boom
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The numerical solution for the loads and configuration of

an oil retention boom under conditions of steady wind and current

requires tLe simultaneous solution of four types of equations.

These equations are described in the following paragraphs.

The forces, moments, and geometry are defined in Fig-

ures C-1, C-2 and C-3 for a typical element of the boom. The

four types of' equations and their basic functions are listed

below.

(I) "Equilibrium" equations: These equations relate

the forces and moments on one end of an element to the forces

and moments on t}.e other end of the element In terms of the d?-

flectlons and the applied loads.

(f + i+) cos A Cos !S - 21 TL + (ST1 + STI+ I )A8i

+ (SN. + SN. 1 ) a. (+-1)

S S:. ) 20s . - 21 SNL - (T + T A- I  0

(AT.' -. s.+) / COF A6 - 21 STL - (T. + T+) A'S (c-f

( ,.--.. .) oC S3, cos Ad, - 2 QL + (MT + MT.+i) Ar

- (MN, +MNi+ )M A INI (+-)

- 11- 1
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(rA . - M N 1 1 ) co s ,I - (ST , +  ST ) + (Q + Q ) C

(MT - MT ) cos AP - (SN + SN ) - +  Q

(c-6)

The distributed loading along the boom (SNL acting normal to

the vertical reference plane and STL acting tangential to the

vertical reference plane) is assumed to be uniformally distri-

buted along the length of the element.

(2) 'Deflectien' equations: These equations express

the deflections of each element in terms of the applied loads

and the forces and moments on the ends.

1  , - T ) 
( ( -7 )Pi 2 EA (T j + T i i

• a .(c-9)

+Q

I PI
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A . 2 - 2 (T + T

1 4j , ""
(MN "'i+l

1 12 (SSTC s L
2 E!(ST1 -STi 1 ) cos Ai

v

+SL (C-li)
3 El

V

L* 2 - (Ti + Ti+ I )

(MTi  MTI+

H

1 122EH (SIN! - SN+I Cos LV.
2- ET i i+i

H

+ - SNL (C-I?)3 EIH

Ecuations (C-$) and (C-9) assume that each element has a

clrcuiar arc deflection curve. This assumption i s ncessry

to make the tension terms in the deflection and equllbrIum

:c.atiors compatible in the limiting case of a boom with zero

L! f fn e E.

~L >1
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(3) "Shape" equations: These equations relate the

position of one end of each element t, tI 2 position of the
other end in terms of its angular position and the deflections
within the element. They determine that the end of each element

has the same position and orientation in space as the adjacent
end of the mating element (i.e., the boom forms a smooth con-

tinuous curve).

X - x= (2+P)(cos A cos a1 + cos Al cos a 1 1 ) (C-13)

Yi+ -Yl (e+pi)(cos Ai sin a i + cos Ai+1 sin a i+l) (C-14)

z z: (1+PI)(sin i + sin Ai1l )  
(C-15)

-!+1 e 1-A9 (C-16)

3i+!- Ai =2AAi (C-17)

a, - a= A (sec Ai + sec Ai i (c-18)

(4) "Boundary Condition" equations: These equations
relate the forces and moments on the ends of the boom to their
iocation and orientation in space. The equations for the free

end of the first element are:
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T, cos a, sos .3 - SNi sin a, - ST1 cos c, sin A,

= (xi - x.) ox1  (c-19)

SN, cos il. + T, sin a, cos , - ST, sin a, sin A,

-y A) CY, (C-2,,)

A
ST, cos /3 + T, sin A, = z) CZ1

= (6, -61) CT, (C-22)

A

MN1 = (Al -01) CDI (C-23)

A
1.:T cos 81 + Q, sin = (cc al) CAI (C-2-4)

;2ere CX, CY, CZ, CT, CB and CA are the mooring spring con-

stants in the x, y, z, e, ., a directions repsec tvely. inItial

(zero force) positions of the moorings are speclfled as x ,
A A A A A
y1, z1, 0, /3 and a,. The subscript i refers to the free end

o the I st element.

Boundary conditions for the free end of the last element

a-.e the same form as the above equations but have the cpposite

1 1-n on the right hand terms.
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All of the above equations may be expressed as a linear,

small amplitude perturbation about an assumed solution. The re-

sulting "expanded" equation include the derivatives of all the

applied load functions with respect to boom position. These are

needed to ensure a stable set of equations and are evaluated at

the mid-point of each element. The expanded equations are pre-

sented below. Terms marked (-) are assumed values and are ob-

tained from the previous iteration. They form the basis for

the linear expansion.

Equilibrium Equations

(T1 - T+) Cos 5 cos i +  -+)( i3- APi)sin A#cos L-.
I i+l I i

N(T7 - Ti (&t i - A$i)cos AB sin Ao i + (ST + STi+1 )A.3 i

(T i+l(. -+ §) + (SN + SN L--

(ST + i i+1 I

- (S-1+ SNi~ ) (L ¥- i
+ +

[ - dTL

- i i+l - dz

- dTL+ (5  3) + 0 - + ]

+ [ -i+1- 1+!

dTL

+ f( - )+ (i+i- i+ dTL - 2TL = 0 (2-)- 1+1d1+....

[ -' i

I-
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(SN, -SN,) cos +

-N SN 1 1 1  LA,) sin AT

-(T1 + T 1  + (Ti+ T (ILI)~ - t%

+ [(+zdSNL

+ ((a e) +( i- G 1 ~)1 dz

dSN
+ ~ +(-.9 dN

L\P1  -4-1 i.-4 d63

± 1 -a (ci - )]A dSNL
L P) +(Ai1-4 P1+1

- .SNL 0-a(-j
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(ST1  ST11  Cos

I i~I

ST i- ST 1~1 )(Ai Lg s in 4

(Ti+ i+ T + (T + T,, 1 ~

S[(z-Z zi) + -- dSTL

+ [a -c + G~ dSTL
1+1 1+41 dci

- .STL 0 7ccy
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NQ-Q 1  Cosp 6,Cos A

L (Q,. PC~)1 Ai) sin 01cos AT

+ ~Q)(j AT - 6,t,) Cos AA Sir, M

+ (MT1i + MT. ~) ~ - (MT1 + Tl(A

-(MN1i + MN j 1 a + M- i Til A - Lti

I - 1z z '±.1+ dQL

1 1 1+1 ~i+1

+ ~~ 3)+ - 13 )]

[(&~ a., + -~1-4l ~ dQL

2 ~QL C .(-3
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(MNi - MN 1 41) cos i

+ (MN -MN l) -A ) sin
i iA-i i i 1

+ (Q1 + Q4 -L1  (Qi4 i* )(iE -

- (ST i + Si i )A =0 (0-29)

(MT1 - MT ) cos A

(MN1  MN 1+1(Ai- 6A ) sin L

(Qi Q -1
) 

'AI-- (Q i+ Qi ! (AA I AI

-(SN I + SN 1+) = 0- )

Deflection Equations

2IpFA = t (T, + ) (C-3-0
i11

'Th = i (c -32)

2%i = 2A i (c-33

2A6 J = (Q1 - Q (c-d)

.1
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2AA Elv =

12 r(T1 + T1  ~ T + (T+ 1  W AA
S[(i i+l ) i " ( i+i)l - OI

-32 ((ST ST Co

+ AA sin A]

+ 61 (MNi + MN il)

_ 2£ [(zi - zl) + (zi l zi11l )] dSTL
I 1 dz

-- -- )dSTL-N [(-Z - zi + (H~ 6 ) -T-

7,+l~ 1+1 de

-- -r dSTLA1+1i) +  -1+1 dA

-- - dSTL

[(a - a ) + (C + - i+ )

+ 22' STL (c.)j

L
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12~ I H

2[T+ T wts (T1 + T )(A-b - A'
1 +1 1 1+1

-39
2 [(SN - SN )~ Cos b

" (SN i - SN 1~1 )(AM - t % sin M

"+61 (MT 1 + MT i.1 )

-2 (z - z ) +(zi~l -z ill

2 1 1) +0+ 01+1 de

-2 3 (& -1+) dSNL

- ~ ~ o 22~j f( /k + -IA)

3 dSN
21 [(a -ai+ (aL+ a,+ - IS

+ 2 .SNL (C-36)
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Shape Equations

xi+1 - x= ( + p1 )(cos T, cos a1 + cos +i cos al+1)

+ (I + p)sin Cos a

+ (A + p 1 )( i 1 - ±+i ) sin -l cos a,+,

+ ( p)(a - aia) cos sin a

+ ( +pi)(a+l - ai+l) Cos i+i sin i ~l (C-37)

Yi+l - Y= ( + Pi)(cos Pi sin ai + cos 81+ 1 sin ai+)1

+ (A + P1 )(i - Ai) sin i sin i

+ + Pl)(P 1
1 - A14-) sin A i+ 1 sin a 1

- (2 + P, (l - a1 ) cos cos a

- (g + pl)(C1 +1 - L+1) cos e!+i cos al (C-38)

- --- I
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z 1+1 - ( + Pl)(sin I + sin i+l )

(2 + P - 3)CosI

+ )cos AK] (C-39)

1+1 1+ i+

Oi+l - 4i = 269 (C-40)

8i+i - Ai =  2nA i (C-41)

ai+ I - 1 = - A(1 )(sec A + sec A

+ A-v [cos A + (Pi - A3 ) sin P -

+ A- i [cos A i+ + (i+l - i+l )sin .8 1 (C-42)

1+1 i+1

pt
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Boundary Conditions

T1 cos a cos P + TI(l- a,) sin cc, cos j

+ T, (p1- j) cos a, sin 7

- SNI sin a1 + SN1 (a-- a.L) cos a

- ST, cos a1 sin si

- Ti. ( - Ql) sLn a, sin 1.

+ ST1 (Al - os ) O Sos A,

(x - ) CX1  (C-43

SN1 cos a, + SNI (a, - a,) sin al + T, sin al cos 13

- T, (a,- c1 ) cos al cos ,1i

+ T1 (Pi - A) sin a1 sin Al

- ST, sin a1 sin 13 + ST1 (ai- ai) cos a 1 sin 1

+ ST' (-B - 1) sin a, cos 13

(Y yl) Cy(
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ST1 cos A, + ST (A, - ) sin Ai.

+ Ti sin / - T, (A,- /3) cos ,3'

= -z z - CZ1  (c-%5)

A

Q= (91 - 61) CT1  (C-46)

A
MN, = ( /) CB1  (C-47)

MT, cos Al + MT1 (3 - A,) sin ,

+ Qi sin A, - Q, (n,- Pi) cos 3

A

S(a - ,) CA, (C-48)

The numerical solution of these equations is carrIed out

on an IBM 1130 digital computer. They have been arranged in

matrix form and are solved using Gauss' reduction method (Ref-

erence 1). Because of the necessity of expanding rion-Aln&-ar

terms, an Iterative calculation procedure is required. The

-alcuatlons for the hydrodynamic loads on the boom (Tl, S1L,

STL, QL) are based on the boom posJtion in the previous

iteration. The calculated position from the previous .tcra-

tfon thus forms the assumed position for the expansion in each

su-cessive iteration.

- .-

K-m
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APPENDIX D

DYNAMIC EQUATIONS

The following paragraphs provide a brief description of the

method currently in use for analysis of the dynamic performance

of an oil retention boom in a seaway.

The Seaway

The seaway is assumed to be made up of a spectrum of

longcrested, sinusoidal waves. Therefore, in the boom coordinate

system the unit amplitude wave potential, I may be expressed as
w

-k z + i[wt - ko(x cos e + y sin 6)]
*W = c e (D-l)

where

c = wave speed, ft-sec, w/k ° = Vg/7
0 0

k = wave number, ft- , = 2Tr/X = w2 /go

z = vertical position coordinate measured from the mean

water surface (positive down), ft

w= wave frequency, rad-sec1

t = time, sec

x = position coordinate on the mean free surface and

parallel to the boom axis, ft

y position coordinate on the mean free suriace and

normal to the boom axis, ft

= angle between the boom axis and direction of vlave

propagation, rad

i: wave length, ft

- e
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The unit amplitude wave particle velocities in the x, y,

and z directions are given by the partial derivatives 6 w/ax,

w /6y, and 3w/6z, respectively. Similarly, particle accelera-

tions in these three directions are given by bpw /atax, b9Cw/atby,

and b*Pw/btbz. The unit amplitude postion of the free surface,

, .given by

1 §W[[ icwei[wt - ko(x cos e + y sin 6)]i (D-2)g atz o  9

It is convenient to focus attention to the point x = 0, y 0.

Then, Equation (D-2) reduces to

= iei , ft per ft of wave amplitude (D-3)

The motion equations in the vertical (heave) and horizontal

(sway) planes are generally similar, but are discussed separately

to point out important differences.

Motion Equations on the Vertical Plane

The oil boom is treated as a continuous elastic beam float-

ing on the water surface. The governing differential equation is:

4w b~w  - PH(D-4)EI T w+ M- P - D-4

6X4 X2 62 W
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where

E = modulus of elasticity, lb-ft
2

I = boom section moment of inertia, ft'

T = tension, lb

M = boom mass per unit length, ib-sec* - ft - 2

w = vertical displacement of the boom, ft

P = hydrodynamic loading per unit length on a straight boomw
due to waves, lb-ft

P = hydrodynamic loading per unit length on a deflected boom

in still water, lb-ft 1

Note that the right hand side of Equation (D-4) (w - P ) Is une

combined hydrodynamic loading on a moving boom in a moving sea.

P and PH can be expressed as

K BW B W
+ (m* + m ) + t (D-5)PW-g 6t Z= taz az

p m - + S + Kw D-6
H = at K

where

K buoyant stiffness per unit length of the boom due to

its waterplane area, lb-ft 2

m*= mass of the dlsplanced water per unit length of boom

= M

m' = added mass per unit length, lb-seco-ft
- 2

= boom damping coefficient per unit length, lb-sec-ft

e
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Hydrodynamic coefficients which may be approximated by

formulae found in the literature concerning ship motions are

added mass m', uamping 5, and buoyant stiffness K:

B p

W, g

K , pg B* (D-7)

where

p = mass density of water, lb-sec2-ft
- 4

B* = beam at the waterline, ft

The vertical disrlacement of the boom, w, is assumed to

have the form

w = (a + ib) ei(wt - kx x ky y) (D-8)

'he preceding equations are used to obtain:

(a + ib) [EI k x  + Tk 2 + K + i5w

+] i(Wt - k x X- ky y)

- i K (m* + W) e e UP

e-ko 0 i(wt - k x - k y)
- 5e wj 'e x y(D-9)

1U
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where

k k cos e
x 0

k k sin ey o

z - "effective" hydrodynamic depth, ft.

The term zI replaces z in Equation (D-l); z accounts for the

reduction,with depth, of orbital velocity in water waves. The

effective depth z I is approximately one-half the boom draft.

The real and imaginary parts of Equation (D-8 )are separated

to determine the quantities a and b, the "in-phase" and "out-of-

phase" components of the boom response.
k o z -k o z

- + Ke - (m* + m')up] 5 we
+a5w2 (D-lC)

k ~ ~ 2J + (6w?. e (-1b (a [Ke c (m* + mt) W +

w-here

Q F El k 4 + Tk x + K - (m + m' ) (D-12)x . X

Resonance occurs at frequencies (w's) for which the term 02

is numerically equal to zero. In the absence of the hydro-

dynamic damping 6, the response would be unbounded at the res-

cnant frequenci s.
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The unit heave response amplitude jwj can now be defined

using a and b from Equations (D-l0) and (D-l):

IwI3 = a2 + b (D-13)

Thus, the heave for a unit anplitude wave is given (at x = 0,

y =0) by:

i(wt +

w e'TT i (W C"D-14)

where Cpl = phase angle between waves and motions.

The unit response amplitudes for various quantities of

interest are now defined.

Immersion. The relative position of the boom with respect to

the free surface:

i~i

h = - = a + i (b-l)] ei~t

i (Wt + cp)
-JfWF ei(t+ ~ (D-15)

Ncte: cp the phase angle has a different value here than cpl in

Equation ( D-14 ).

-_ _
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Bending Moment.

i~~~m w e (Wt + ep )
M -EI = EI k2V77

i (Wt + tP )
7MJTI e (D-16)

Shear.

63 i (Wt + ep )

S = -EI -i EI k x li e3 + 12 e

i (Wt + P3)

-V'jS{ e (D-i7)

Slope.

yrw i (Wt + Ci)= 2f~i ei(Wt + cP4) (-Bkw Ik ,,_, e 4 I= e (D-18)
bx x 6

Curvature.

M a 1 i(Wt +L --V'jMI e (D - 1 9

Relative Pitch Angle Between Two Adjacent Points

The linearized pitch angle at any point is given (in

radians) by the slope bw/6x. The relative pitch between any

to points along the boom axis separated by a distance 6x is
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given by the change in slope between the two pofnts.

= w _ -w = 1 -e x a
x=O X=Ax

i (Wt +0.%)

- VT1e (D-20)

This quantity is used for comparison with the model tests where

Ax corresponds to the segment length of the model.

Motion Equations in the Horizontal Plane

The governing differential equation in the horizontal plane

is:

a4 v 82 v 2 v

-IT- + MV W2 H(D-21)
El - MXI 7 = P -PH

This equation is analogous to Equation (D-4); for simplicity,

the same symbols are used here, but their values are generally

not the same as in the horizontal plane.

The hydrodynamic loading terms have the same form as for

the vertical plane except there are no buoyant stiffness terms:

° (m* + i + (D-22)

=m H , it +y ) (D-23)

APL
K-
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The hydrodynamic added mass and damping coefficients in the

horizontal plane are approximated by: (Reference 5)

m[ = 7 2 +H* W2 (QS + Q - Q4 )] (D-24)
m'= pH*9  (D-+2k---

and 2

5 = P- B* r a ] (D-25)
16g2  ( + a, +a

where Ql, Q2, Q3, Q, a, and a3 are all functions only of the

beam B* and draft H* of the boom.

The horizontal displacement is assumed to have the form

i(t + kx -k y)

v = (c + id) e +X y (D-26)

Then, Equation (D-21) may be solved:

[ ] i(wt - k x - k y)

(c + id)[EI k 4 + Tk2 - (m + mt) W 2 + i5w e x y

r -k z'] i(wt - k x -k y)

in)* + 2 
-I i~wll.(sin e) e- e it kXx kYy) (D-27)

Therefore:

[0 (m* + m,) -2]+ W (sin 0) e (D-28)

K+
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d [ + (u?] ( ) e (D-29)

where

fl EI kx4 + Tk a _ (m + m') a? (D-30)

Resonant frequencies occur at values of D equal to zero, as

in the vertical plane. However, the resonant frequencies in

the two planes do not coincide because the spring constant K does

not appear in the horizontal equations and the added mass (i')

term has different magnitudes in the two planes.

The unit sway response amplitude jvI is now determined by:

v12 = c' + dD (-31)

The sway for a unit amplitude wave is, then:

V =, V2i(Wt + cps (D-32)

Equations analogous to those given for the vertical plane ar-

used to define the unit response amplitudes for bending moment,

shear, slope, curvature and yaw angle in the horizontal plane.

Statistical Evaluation of Boom Response

Once the response of the boom has been determined in terms

of unit response amplitudes, it is relatively easy to find the

response spectra for any desired spectrum of wave energy. In
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this study the Pierson-Moskowitz spectrum was used (Equation (13)).

The spectral density of any quantity q(W) at any wave frequency

is just the product of its unit response amplitude squared

jq(w)12 and the (amplitude squared) spectral density of the wave

spectrum S(w). The root-mean-squared amplitude of a spectrum

is found by Integrating to find the square root of the area under

the curve of spectral density. Thus, the rms wave amplitude is

given by:

arms = S(w) dj (D-33)

The rms value of the quantity q is then .IJI
rms f q( ) I  S( ) d-34 )

OD

Finally, the statistical properties of the Rayleigh dis-

tribution formula are used to find:

average, q = 0.885 q

average of one-third highest (significant), q,

1.41 q

average of one-tenth highest, q1/1 0 = 1.80 q rmz

and
maximum expected value, q max 3.4 qrms

b

K --- -
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Note: The significant wave height H4 is just twice the sig-

nificant wave amplitude. Thus,

Hj= 2.83 s(w) dw (D-35)

where S(W) is defined by Equation (13).

* I

- U

K- __~~...
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